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" - proved currlculum. ~

by students. ‘ ’

- Some material will be entirely new to the traditional curriculumf

. -that phese,texts will lead the way toward insplring a more mean-

-

e . | ‘éj\\ FOREWGRﬁ Ny \ . SR

The increasing contribution of mathematics to the culture of \
the mocern world, as well as 1ts importance as a vital part of \ \
sclentific and humanistic education, has made it essentldl that o '
the mathematles irr our schools- be both well selected and well -
taught [ ) [ 3 . . . . . . N

. % . i -

With this in mind, the various mathematical organizations in
the United States cooperated in the formation of the Sechqol -
Mathematics ‘Study, Group (SMSG). SMSG includes. college and uni-
versity mathematicians,ﬁtgachérs of mathematics at all.levels,

~experts in education- and representatives of sclence and tech-

nology. The general objective of SMSG 1s'the Improvement of the ¢
teaching mathematlcs in the sgchools of this country., The ‘
National Sclence PFoundation has provided substantial funds rdb;

the support of this endeavor, o . SR o -

One of the prerequlsites for the imgrovement of the tédching ¥

. of mathematics in our schools is an improved curriculum--one
~which takes account of the Increasing use 6f mathematics in -

sclence and technology and in other areas’of knowledge and at the. -
same time one which reflects recent advances in mathematics it~

self. One of the ffrst projects undertaken by SMSG was to enlist \

a group of outstanding mathematiclans and mathematics teachers to = ¢
prepare a serles of.textbooks which would illustrate” such an im- \

‘The professional mathematiclans in ©MSG believe that the

- mathémavlcs presented in this text is valuable for all well-

educated citizens in our society to know and that 1t is important .

for thé -precollege studdnt to -learn in preparation for advanced
Work in the field. At the same time, teachers in SBSG belleve 0

that 1t 1s presented in such a form that it can be feadily graspe{!‘

- L SN

In most\instances the material will have a familiar néte,

but the presentation ahgd the point of view will be different.

This 1s &s 1t should be, for mathematics is a living and an ever..
growing subject, and not a dead and frozen product of antiqulty.
This healthy fusion of the 0ld and the new should lead students

. to a better understanding of the basic concepts and structure of \ -

mathematics and provide a firmer foundation for understanqing and

‘use of mathematics in a scientific society. e o

It 1s not.intended. that .this book be regarded as the only o

definltive way of presenting food mathematics to students at this:

level.. Ingtead, 1t should be thought of as a sample of the kind
of improved curriculwn that we need and as a source .of suggestions
for the authors of commerclal textbooks, It is sincetely hoped NN

ing teachlng of Mathematlcs, the Queen and Servant of the ’

"~ Selences. N -

Yo
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. PREFACE
\Aa bne of its contfibutions te the improvement of mathematics in
) -

L .
© the schools of this country, the School Mathematics Study Group  '"
has prepared a serles of saﬂple text materials for grades W T
“through 6. These are designed to illuatrete a kind of mathe-

»

matics ,currich 1um that we. believe appropriate for elementary
schools. Y ' \ o \ \ ) - e

EY > . N ¥ -
L d

This* volume is a portion of these materiale which were prepared
by a group of 30 1ndividuels, divided almost equally.between

LY

' distinguiehed college and university mathemeﬂlcians and mester

elementary teachers and consultenta. . strong'erfort has been {"
made on the part of all %G make the contentof this fext .
material mathematically Qound, eppropriate and teachable. Pre—

liminaxry verstonsijgre ueed in numeroue class%oome both to =

etrengthen and to* modify theee Judgments.

Ihe\content is deaigned to\give the pupil a muoﬁ byoader eoncept,t

" than has heen traditionallv glven at this 1evel; of. what methe-
matics really i5. There is less emphasis on rotériearning and
_more emphasis on the construction of models and symbollec repre-\ \ﬂ
sentation of ldeas, and relationships from which pupils can draw

importent mathematical generalizations. .

d Q
~-The basic eontent 18 almead at the\development of some of the‘”””“”““w“““\
fundamental concepts of mathematiee. These include ideee about: e



4 study of mathematics.

. “\ 3 . -

A " .
pumber; numenaﬁ}on, the operations of arithnietic; and intultive
geOmetry. The simplest treatment of thege ideas is 1ntroduced \
early. They are %requently re-examined at each succeeding level

) >
and Qggortunities are provided throughout the texts to explore

them more fully and épply thenm: effectively in solving problems.
These. basic mathematical understandinga and 'skills are von- o
tinually developedrand extended throughout the entire mathematics o

curriculum, from gradeg\K through 12 and. beyond v N
- o/ o =
We rirmly believe mathematies can and should be studied with

-

success and enjoyment It is our hope that these Pexts may
greatly assist all pupils and teachérs who use them to achieve

this goal, and that they may experien@e snmgthing of the Joy of - ‘
discovery and accomplishment that can be realized througp the ; . .




.. Chapter 1

EXPONENTS ,

L -
. . . o R 2 »

THE. MEANING ‘OF EXPQNENT . S I

f;; . \ . - .

- e

~-Suppose you were askéﬁ to read a very 1arge

number such as one that told you the,distance to‘~

| K:} star or one that‘gave the weight of the earth .

in pounds.‘~mheae numbere and many othera like

‘them are 80 very xarge that you. would have \;;/ \
hts

dirriculty reading them. For example, the ea

pounds. S lZQ ¥y .
- ’ -

- This 13 .8 very large number. Can you read it°

Can you think of some way in which you might tell

o friend what’ the Welght of the earth is 1n

~pq%?ds°

In this chapter you*will learn new ways of

reading and writing these large numbers Tpese

"new 1ldeas will be used often in mathematlcs and

»
)

sclence courses which you w;ll study later. .

| weight is about 13,000,000,000,000 ooo,ooo 000,000 |

Y

-,

.

. - .

i

oy

v
$
”
o
-
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Product Expfessione and -Repeated Factors \ ‘,,
Y : ~ ) ‘ > N - ;:1‘. N ‘\?‘;.\ .

\ - S v ’ ¢ ) \
"N 1. The sentence 7 X9 = 63 shows that 63 13 the prodnct ey
.. of 7 and 9. It also shows that T and 9 are \  \,‘ -

. X . “ . (¢ | . ) N &*
‘ of ©3. Becauae iv names e number aa a product, an )
expression 11’ke T X9, 15 called a product expression. .
Give other product expressions for 63 if there aye any. .
‘ N » - L \ . “ .
2. Wrilte the decimal numeral fer each of the following
. v \ : S - \
product expressions . . e -
(&) 3x15 o (s)3><‘*><4 .
~» N c N . N
»(p) 3x16 ~ o i(h) 2 %x3x3
: o " (e) 4x20 - ‘ (1) 3¥2x2x2x@
. \ N N . ‘. . : '\ . . ‘
\ (@ ax12 . 7 ) 2xex3xs
T e 2 x, au o o 7 (k) 5x5%x5 .

) axad @) dxTx7T

‘ 3. How many times is the faeto‘r 2 used in~ the product
: LAY N .
. : expression in (J) ebove" In (‘1)? "j

4y Whati factor 1is used more than once in e:(ampie (h),?\ '
hd ‘. ’ N ) ‘ . J’ - \ * -
- . " N '\‘ * * . ) h . *

. 3
[ 4
M -
. -
. ? . -
. A \ _
. L Y ) " A B ‘e . . »
N N »
b4 > ~ |8
N L d 3 N
N L. * a - . v
. .
o . e B
hal X X
; 2 . .-
» .
L ] A Y - - - »
. V¥ T e
. 7 R -
. 2 4 -
o g .
" » A - a
B C \ ND
. t .
1 .

cee ce el B, . What number 1s shown as a repeated factor in example . (1)°?
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6. Write one or more product; expt"sidns for each of the

(3) 100 = _

. . rollowmea Show' at,least .one "repeated factor m each
\ B product; expreasidn.’ The number of blanks wiil help
o ‘ " you wit.h some sof them. i ) ‘\' -

f~x:i  » 'wggmh.‘sauxn | J
- /\,"y 16=2><2x-2x2' ‘~
. o : T3 — N R

: o (a) 27 \’=‘:. x X N o \f . _ ‘
o e x_ L

‘ (e) ‘36-%,&' X o %

T 3 - X %% g A )
(d) 32 = X X ,‘ ,‘o\\r . |

. . X % X X e -

| l (e) 20 é X X : C ' : x

* o (i‘) 50 s X X - o v . ? ; ‘ v
- 3 (g)‘ 28\==\~ X X . * . "y ‘

| (h) 90 = _ - x X : . . ’ . \
\\\ “(3) 75 = X X, - ' ) ﬁﬁ' PN §

100

it

(k) 72 .

(1) by
(m)‘ 1000 | .
o 59§~.\\

LN P
»
~
N
-
- .
£ d
- - »
N
. .
} &
- .
~
.-
)
N L J

5 N - ? ‘\.
> . N
X g or : -
» . . > .
) - ' ' . ’ » .
X X X \ \ g
o N .
.. o
w ‘.1
! N
i »
* .
> "
. "

S m s



BEE.. ;v X
‘ Using Exponents to Write Numerals . ' ) , T
7~‘.¥\ ' There 18 a short way to write. product expressions gpich .
show repeated factors. This short way uses a numeral %g&tell :
. {" the number of times a factor is repe‘&ed Here'are some examples
.’ R . O
(a) 5 x5 x 5 is shortened to 53} ‘ \ o
N A d -* Al . ~ N
) i (b) & X b 1s shortened to 62
. . (c) 2 x 2 X2 x2x 2 is shortened to 25 \ '
”-~.\ . E What we have is a new way to hame numbers. The new symbols

2

AU '11ke 5 6%, and 25‘ arevmade up of two numerals. The upper

*

numeral is called the exgonent and the 1ower one ils called the

N ‘\base. . . R
E N o A N N N ) ’ >
(a) 53 is read “five to the third power . - L
Y (b) s is read “six to the second ‘power",
(c) 25 is read "two to the fifth power . . .
o . N
The new. names are called exgonent forms. s . oL
- . (a) 5% 1s ﬁhe\exponent rormkof the ekpression . . .
| : © ' 125=5x5xb5=53
: - (decimal) (product . ° {exponent form)
o ; \ expression)
] ) ) - oo . . ) S
(v) o? s the exponent form of the expression b X b,
%6 .= 6x6 = P o
B o {decimal) (product * . (exponent form)
) IR expression) ‘ ‘
) AR \ : - ) N ' T .- : :} N DR o" | ‘ “ g.";
e N ) 1‘ ? . ' ’ v
- = \U \
- h »" N ‘\ ¢ \
| a4 .,
3 ' ) ‘

. ) : ' T
'Ry N . . AN . N s
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Y
- . . . . R N
v .

(c) 224 tne exponent form ot the expression: e
» Ay

" 2 % 2 % 2 . 2 X 2. _ ,:\ - L \’.

f‘“f : ‘ 32 2 x-2 X 2x%x 2 X 2" 25

(decimal) (product (exponent form) o
L : ..expression) \ L

A number which can be expressed in, exponent form 18 called a

v

Y

Qower.ef the number named‘py the baée. The number 125 is called

the third power of 5. The number 3% is called the Second power

»

-

of 6,~ard, - the number 04 18 called the sixth Eower of 2 »The ‘

third power of 4 is also b¥,

read

No;ice that more than one base can be used 1n expressing

V.

\some numbers as powers

=
?

-

“five to the third power

e *

‘-

-

. This is why a symbol.like\

5 is . \‘“

LS

-

3

04 1s the third power of four and also the . \L 3‘\ -

oY

- sixth powér_of 2.

1., Express each of the following in woras.

‘"seven to the third poyer, " - .

T . R N L N

(a) 3 (¢) 10"
U (p) W (©) 5%
o (o) 97 ) 12

(a) 73 Ty 153
< v - N *

5

\\\\-

”w

For 73; say

AN

EY



2. Sometimes numbers may ve written Ln several exponent forms.

f“ \\“ . In what difrerent exponent forms is 16 written 1n Example ., ‘5:

e (a) 1n the box below° - S ;;\‘ S : ng.ff;
3. In what different exponent forms is 100 written in f} f‘:
. " ‘
Example (e)" \ \ \ .'  N .
} " B,° Tell ‘the expopent forms to be used in the blghké in the boX. -

: (8) 26 =4 x 4=4 T

T =2xexeaxa2s . o -

) B=6x6=6"". » |l e
=2X2X 3X 3= ae\x - . . i .

(¢) B=7x2x2=7x, . -

'

) » . » ‘(d) 81 9 *® ‘gwu\ 9‘2 . . : . t - ‘ \;\

. o =3 X3 X IX 3 = - o ‘

(e) 100 =10 x 10 = 162 I P
2 2x 2 xﬁ5 X 5 22 x B . \ .

)

C Ag) 1 = 12 x 12 = 12°
: : \ - . v
o B \ S = 2X2X2%xX2xX3Ix3= x
. . ‘ . - N . - . R ) ;
‘ k |
. - * ) . .'
] R R :
- . - -
4 X - ;
=X N - e .
? 3 R 2
1 *
‘ N
[ . N -
4 :‘ ,‘ . R )
Q .t
A > Cow
’ - * 6 A
’ . . . ». R
- - R N ¥ -
- * . ) *
7 6 L
i . )
L4 N -
X A r N -
¥ . . N ) . R
- . g ‘



A\

-

e ) . : " ,
. <+ . N A : Loe A
» » » IR BN
;" * »~ 3 ’ . ‘ . -‘ % n* ! J
S‘ Complete the féllowing sentences' . - I e
3 . . Q Y ) ’ ‘ ) :\ \HV ‘
(a) The numeral 6 hae exponent i and base ,;, |
(b) The numeral 63 18 tne expdnent form oT the produnt
‘expression . \ T T |
(c) The nnmeral 63,18 read” . —— \ S, -
v 1. . ~ . . ’ *
(d) The number 216 1s the 3 power of 6.,
(e)~\In the expressicn 3 x 10” . L e o -
N *  has been written in exponent form : \; \‘\“‘}h,f ‘7
. ! :
(£) \If n 13 a counting:number then the numbeyr. ¥ pas
X ’ - . * N ‘ N : ’ §VV]! .
N ) ‘as a faetor V L. e S
: N
(g) The numeral hes. exponent '3 and base 4, RO
- {h) The number 81 can be written in exponent form
a - ) ‘v:: . B * . N - * :
\ with base 3 and exponent \ LT V ‘ S -
(1) The third power of four has decimal numeral .
Y ; . . .,
’ ) » e i o N N
s N
Q: \\\ ‘ (
' ) <
M\\ . N ;~.‘ . ) )
. ‘.\ ;
7 ’ / ,
v B\ ? N
" Y ‘ .
" ' 1? \




S S oAl T e
\ e . . \ .
N S Sy - C
* LT, / ExereiselSe‘t;‘l“ ’ -’
\ | 1. ‘Copy and write the pro'duct xpresslon i‘or/each of the 5
T ;‘o}ld‘uing exponent forms: ‘“ B - “; - N
. : Example.‘ 7‘3 'i‘ X 7 X 7. ' - - - .
- (a) Q7 - (c) 63 S (&) - yp3 () ~1‘9‘l‘ A
' (v) 2. (d)_;2~f‘ T () es® ' B
‘2 _ Write the -expcne\‘.g form for' gagh of ‘;he followi\.ng‘ produc;
‘ | expreasions' //m S R . -
» Example: 21 % 31 x. 21 .= 213 R |
\"‘ .(2) - 8x8&x8x8 . (e) 2x2x2x2x2x2
L) Akl f e L (£)#30 x 30 x 30
| (o)3><3x3x"3x3><3“ (&) 10x10x10x10
‘(d)~11x17 o ’_\“‘(n) 129(12)012)(12)(12
. . N .- . \ Y ) .
. '.;\3‘. ERpress. each numbér below as “the product of" a x-epeated i‘actor. : \‘
‘ Then express it 1n~ expor;ent form, (H:l.nt' If you have - .
- trouble finding a repeat;ed ractor, express the number ag\
o product Gf primes.) _ S .
.~ Exemplgr 125=5x5x5-5 . . |
qa) 81 (eF 1w - . (1) 5 b0 the third power
(v)- 63¢x' 62* . (r) 64 -~ (,j) ‘8 to the aécond p_c»ﬁvgr |
(¢) 32~ N 3 ) 625 . (k) 10 tq the f;:aurth povier
o @ m) 216 (D) 2 bo the rifth power
!'\“ , ?
R c . . e . .
e e L y "
. N - o ) o
. * " s e
o Coos T -
. ‘ - 18 | C



"\\ .\\‘ K e& &

N N [N BN
- - * )
R AN . Y NN N :
= ¥ -\ Y N
2 . T -

4, write .each of t;he fdllowing proﬁuct ‘expregsions in K
. M N R AN Q
A o exponent fom as a power of four. : ‘
R Example. A x4 XY= 143; - . cov
e fa) Wxho 0 (a) 16 x 6
) hxuxaxy o) W x
' () »*&x}x# x‘\:zrxu‘x‘ u\x‘uﬁ | (f) u3><23 e
- 5. Write the decimal numeral for each of the rollowing )
: _Example-“63\=oxoxb=36x6 216 o e .
" . \ R \ N V‘ . ¢ 3 . l 4‘5 ‘ \ . ) 2 . 3
o w(a) b r?(b 4 (e) 107 (g) 5" x2
- N . . 2 . * . N R \l
w1 @ () e_sa (n) 3°x8
) ‘ ] ‘\\ » . v ~ )' ’\;\& ‘.\
’ x . A \ - .
e ‘ ' S
> ’ ~\ “‘%5
7 R
. 2
\‘a A Y - ) . ' ‘ - ‘\
. ‘\‘ ’ \ \ "\ Y %\ ) t’?‘
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kR a ’ * \ ‘ ‘
) | . | i. e “ PR -
| “POWERS OF TEN 1 N ' |
‘ oot - : N N\
- v > Tahble I . S
" N \ N \ - . )
- . 1 . R N » () .
“\‘ . “-‘A:\ . v ‘ ‘B 3 ) = \C') o ‘D; B
- "« Number Product Expregslon with | Exponent | Powers.|
o “Decimal Ntimeral Repeated Factors © .| JFarm 1 of - Ten
* ~(a), o 10 .. .. TNone \ 10t First |*
; NS \ S
L) 100 + | 30x 10 10°
. | () . 1,000 10 % 10 x 10 - Third |,
(@ 10,000 oy 10" IR
Ye) | 10x10x 10X 10 x 10 " [ | mirtn
* {£) . 1,000,000 - 100 * 3
S (e) .l 1oxl0xi0x 0% W0x 0% | - L
-+ | (1) 100,000,000 ‘| : I .. | Eigntn
‘ SN » ‘ S » AN a N .
" [ " . N ’ i DN . ‘ N - . .
. "1. Read the numerals 1n Column A above and supply those that o
o are,misslng. ‘ ‘;.3\ .
2. In Column A each number 1' how many times as large as ‘the )
one named above 1t°\ : )
3. Tell what is mlssing.in Columns A, B, and D. \
. §\‘d.f Compare the number of zeros in each numeral in Column A with
- . . - -the exponent of 10 'in Colwmn C'in the same row, Whoy 18
L . true 1n each comparison? \ DR ’
. 5. Do you see that 1 followed by six zeros cén be expresaed R
 as 1o to the '81xth power?. It 1s written- 106 o T
¥ " 6. 'To write the decimal numeral for 107, we write l followed A &
T . vy how many zeros?. e ' e
¥ f\?."\Express each of the following as a power of ten. - 3
§.. " fa) 100,000 % (0) 1oo,ooo,ooo a ,(c) 1,ooo,ooo 000
» ! - . ) ! > o ¥
S S |
- \\ N . :‘\ 10 - . o
; . 20 -y
R A AN N Ve XN )
. N . N . _ N . . :\\
] e \ ..»d“.. Y S
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. Tabie Ix ) .
- ’ ~ ‘.\ : - ’ o N
T B T DR ——
o Decimal S Prqductfﬁxﬁfesgions o Exponent szml or B '
‘ Numeral . L . \
v ~ S S —
.- 400 b x 100 = & x (10.x 10) R /& X, 102 ~
6,000 | 6x 1,000= 6 x (10 x 10 x '10) " 6x 108
500 _ | B5x 0%
‘}‘ ¢ *90,000 | 9 X 10,000 = | 1
I R 7>‘<;l,gooo=7><(1oxlox10) T .
. 300,000 | 3 x 100,000 = ) | . o
8 | 8x10 < i 8"k iol .
N X LI : —E— g "
| ‘ o S 22X 107
. S L o 1 3 x 10
- M_27.000 | 27 X 2,000 = s T 27 x 108
Vo IS,ooo,Ooo 15 X 1,000,000 = . " - o

mp the table above* what product\expressions are given ror

4009 * ‘ Y
v How 18 4oo expreased in exponent rorm? )

21 \How 18 6 ,000 e&preBSed in exponent form?
T3, Supply the nymerals’ which are missing 1n the above table

. 4l on Page 1, the weighx of the egrth yaa given ‘as’ about '
~m o 13,000,000,000,000,000,000,000,000 pounda.\ Express the .
welght 1n the rorm used in Column C in the. table.

— ‘f o SN ey e - SR R SN
5. Did you ever hear the 1 name "googol"  used for'a number? o
Googol 18 the name glven to a number written as B S

L

: fbllowed by - one hundred zeros, Express this number aSs@
T power or ten. _° o 0

N . L - L
- ~ - .
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‘ Exercise Set 2 : B

PN \\’"t R . o T ) B j‘ T
Write each of the following in exponent rorm as & power of ten.

\Example:\ 1,000 = l03 ~\“ Tt .~_:<€~:"$ ‘ \ -;.“
(@) 10,006 .- (@) 10 o |

(). 100 o {e) 10,000,000,000

(c) 1@0,000.\ Y ¢ 3 ~1,ooo,ooo

Write each of the fol&owing as a power of 10,

Ex&mple" 10 x 10 = 102 R L - {‘:
- (a) 10 % 10'% 10 % 10 o o | g
(b) 10 x 10 x 10 X210 X 10.x 10 “.E\\ 5 -
(e) 1W0x10x10 o, . P %?\-
(4) - 200'x 100 x 100 a R . o
(¢) "10 X 1,000 . o o
) 1,000°x 1,000 X 1,000 R R ‘
®ind the decimal numefal for éach'of th;”fpiiowing.\
Example: 6 x 10° =6, 000 - L e
@ Tx20" T () 9x 2% (o) (3x2)x10f

(») 103% £ () 105x8 © (exs)x w0t

\\Write each of the following in the kind of exponent form

shown in exercise 3. T
. Example: 5,000 = 5 x 10° _
(a) 60,000 (d) 8 ooo,ooo ..
(b) 200 h LA (e) 90 ., ‘
(e) ?00,000 . (f) 300,000,000
r’ _ \;25 ) N
) .L . , ﬁ‘.‘.
22 3



'Ex rcisé Set 3

. ~ \ ‘
1. Which of the following 13 the largest pumber” Which

*\\\ 18 the smallesc number° Explain ynur answer. :
a) (3% ») ®) ¥ o) 8
{d) 43 “(e). 34 -
2. 2° 1s a number how much larger than ‘6??‘. -

3.i\Th§fnumber 28

\’number 82?

A}

L,

L working days o complete.
- the first day.

LY

1s hew many times as large as the

/-)‘

-

Suppose you are offered a Job which would(%ake you 5
_The employer offers you Zﬂ
Each- day after, for four days, your’

s ‘dailylwage Will be multiplied by 7.

~{a) "Make a table like &he one below to show ‘the amount you L

o
o

[PRIEEN WPV

Z
- ) .
L \\&

would ‘earn each day.

writtenqas a ‘power of 7,

-~

Show also ‘your daily earnings

Earnings written as 3

Earnings

Day 9“,3°b each day ' - a power of 7
N $ N N R -
+’ First/ TE 7

‘Secogﬁ \ )

1 Third: g
. o B " ‘
Fourth . o

‘Fifkh

(b) What/will be your total earnings for the weekﬁ

5. Find the decimal numefgl for each of the following

- {a)

5%

3 x\ﬁ;

(c) 2 X 10
(@ 23x 52
13 ,
v
23 .

<.




- -
A . N
Al
. : Lo . .
* N \)\ -

* N y T Y N
» * E - - .

: . . ~ . » !

N 6. Make ‘the necé;sary computations.‘ Then maxk each of the

\?follqwﬁps mathematical sentences-true or #}}sé . s T

- . »

S {a) 10%42x10 R ,
- (v) *302<3x\102 A
_ ()~ 152 3 10 + 5° ) | - ‘ \\ |
B ¢ M A 50+15 e
ovge) mPga®o® 0 4 L

T (f) 6% x 22a122 : e N '
(&) 10° - 9° \=1oo-9o N e
S ) s?ra®c8d SO
(1) 150 < 12 3R L
@) 9-r0=2 . T e
- ‘(k\)‘ -.80 = B

) "l- :

N
Y
w
»
;

Pz
*

a3 \ N T ' X RN

“ (o - N N N L.
U . . . .o R



\ "the*Latin word "decem" which means "ten

form words which are used as names.

_whole numbers.;

find the meaning of "words" like 23, 8. 6, .04,

J1. In the numeral 5559,

3 . &
2 i -~ E . . - »
! o 1] - ' M ) )
- EXPANDED 'NOTATIUN ’ Lo
» 'y < ® ' ‘ -y * :
The' system we use for naming numhprs s ‘the decimal system o

In our system we group by tens. The word decimal pomes from

Just as our.written language uSes an alphabet of 26 symbols,

 the decimal system uses an "alphabet" of ten symbols.- o, 1, e

2, 3, 4,-5, 6, 7, 8, o These are used 4s numera15~for
aigits Digits are whole numbers less than’ ten,
In our written 1anguage ‘the alphabet symbols are used to

In the decimal system the
ten symbols for digits are used to form "words" whidh name larger
These "words" are numerals made up of two,*%hree,
four, or more diglt numerals. o : S

.. T6 understand the decimal numeral system we - 1earn how to\
Let us review*
the way e think of decimals for whole numbers L

A

L »

each numerai 5. r presents a different

‘ value The place in which a 5 1is wr ten tells whether it -
‘ represents 5 ones, 5 tens, 5 hundreds or 5 thousands o
i ¢ The meaning of each numeral is shown'by the aiagram in Yox A :
‘ o Read the names-of the places shown in box A, ) : \
A ) i . ) *
5 5% 5 7 B
L—5 ones or (5x 1) ° n’, \
—5 tens on (5 x 10) or (5 x 101)'u
5 hundreds °© or (5x 10 % 10) * or (5 x 102 )
5 thousands or (5 % 10 x 10 X 18} or (5 x 10 3 -

-2, ‘As\wé go‘from right‘to left

_represented by each

1n the numeral 5555:
Hoise how many .times the valua of the

i the value

- “ ‘,3 before iﬁf As we go from left to right the value -
. represented by each 5 1s cne-tenth the value or the 5
;;; \,-vbefore it ‘“:~
- 5.
o ‘ 15
\ .




N . { \ 3;“ R ] . .
. . . T .t . .
) 3. \The diagram in box A shows that place values are powers of N f ;
-q;\‘ 'In the deoimal &ystein, we group not Juat by, tens, ‘ R
o *i L but by §owers of ten: What‘powera\of ten are shown 1n box‘;° - -
AL, . N -
o “r\gr IS uch7_ : B B R .\f\"
Coe o e 5E5g= (5% 10 X 10 X 10) + (5% 10 x 10) +. (5 X. 10)‘-}- {5 x 1)
o e = (5 X 103) + (5 X 102) + (5 X 101) + (5 X 1) 2
Box B showa the numeral 5555 written ‘in expanded )
‘form or in- expanded notation. The last 11ne shows the exgongnt
o & ror; of this expanded notation.‘{ s gf qff:‘;‘;:_\_ . o
o - The numeral 2, 6148 ,315. 1is <. Caeas -\’_ ‘  . t.‘
* réad "wwo million, 8ix hundred )2; - 5 |
J\?nrcrty eight thousand, three 1 ‘ {~ L_w_,;,é\ .
hundred fifteen. . ‘ — ._w 10 .
‘%‘ " Bach group of three-place N 300 -
o nﬁ@eralsoia separated by 8, commé 8,000 |
/ |  £6*m§ke_read1ﬁ§ easier. We do M ‘_ .\ —— 10,000
o \“‘no;\uséfﬁhe\word ”aﬁd“ vetween | | .  te—em — 1 600;060 _Vf -
éach group bedause - Yand" 18 . - ‘ — glq'()o;oop
. reserued for use in reading the ‘ T
;}‘ \~‘decima}-point in numerale such as 123 8. ... . #;
;. ¢ e o | : R St ':lff
e = Study ‘the--diagram 1n box C and tell the value represen%ed ¢4:-f
\ by each digit in 2,648,315, T ‘}‘ o ~‘i
| -~ .
. 16 L .\ ‘
' 2" C




N . o
N L) .
. ]
R P N .
. E 3
S
> ~ . 3 . N
N .

ot 5 Now s'&i;dy ‘the dlaéram in box’ D and'teil the value \
represented by each digi‘c numeral in 2 6%8 3-15. Give: the

‘ value in repeated factor fom and in exponent Torm. - L

¢ ) \ . N . . o A
b . e N i
- 26 ¥ 83 1 5 - o P
- TN L ~ | .Y * -
’ -5 Ones  or (}3 X 1)
—1 ten or (1x10) Nor'(lﬁ'}( 10%) )
: ) -3 hundreds or (3x10x10) . or (3 x ~102). ‘
: 8 thoysands ax (8x10x1cx10) o (8 x 109)
; ‘% -4 ten thcmsands or (4)(10)(10)(10)(1()) or (4 x 10%)
6 hundred thousandg or (6x10x10xJ0x10x20)  or (6 % 105)
2 miIlions or (ExlelC»(lelelelO) ox (2 *® 10 )
’ 2,648 315 = (2x10 )+(6x105)+(4x%0 )+(8x103)+(3x16f)+(1x101)+(3x11 N
o ‘ " A
6. Read each of the followirg numera.ls. s |

T8 N7 . (o) 1,36 fe) 20,00 (&) 606,606
o (b) ‘98 Ty (a) es,sm RN¢Y) .\54;5,‘8#5“ - (n) 32,976,418

7. Write a decimal numeral ror each of these. S \‘ - . “ \

o 3 \(a) nine hundred threg: . . * e . A .17%
. ‘ (b)Y \_thirty thousand three hundred thirty o S s
| :(c)f\eight thousand eight \ - o ' ;‘ ; _.\;"

{‘d)‘ four hundred I‘orty five thousand four hundred forty five \ :
“e%hﬂ_é,\Mwwm%\»»x\wwvf~r§foiW”f“‘N%f

L S o E

n 1

»

S - T
N

- X X

~ NI}

* - NN . 2
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8. eExpresé\eécﬁtof the followlng huherals ,in expandédrnotation.f»

Give both the repeated factor form and also the exponent foim.

LA {a '283 Lo " (a oons e

2 _ (b) 3,075 . (e) 73,809 °
S (e wnow T (£)_ 5,247,600 ]
) ‘Summasxé : | k | ' ’
- o \ ~ 0T -
1. Grouping %q.the decimal system is by tens and ‘powers
| o ef gén? . »\ L . | “‘
i% . ‘ | \iﬁa; The decimal system has ten special symbols for the ten
| A digits of .the system,. SN ‘ o 'E
. : ‘ :3. In the decimal system the place values are powers‘of %
“ ten arranged 1n 1ncreasing order rrom right to lefd. | - \‘f
yﬁs .The place names rrom right to‘left are units\(onas),\ - ‘E
s tens, hundreds, thouaands, ten thousands,\hundred 3 ~j%
e thousands, millions, and so on. - . - ) {f

%

. »
b < il e e o s » - e —_
S + -
h Y :
N q N o
. - A w
y < R
.- - » v . o
) v o . N
. kY : ) 2
- . .
- y e
« -
- < : @ N - ‘o o
. 1 8 4
R

. N o . .
. . . . N . N N
. . . N . N . . .
N . - A N * ’
e . . R ) w
. - . R .
. y L Sa et




. \ . * . . ‘ i ‘ B ‘;
. s Exercise Set 4’ o
The nmneral 23%, has been = T — L
234 = (2¢100) + (3><1o)‘+ (4x1) s
written 1n expanded notat:!.on in . ‘ )
= (2x10x10)+ (3:(10)*»&- (4xl) .
three ways in the box at the ; L
\ ‘= (Exlo )+ (3><10 )+ (’llxl) :
rlgh‘b C .
1-; For each of the following numerals, wrilte the expanded N
‘ notation 1:: the three ways shown in the example above ‘ T
4 - {a) 675 . R (a) 26, 405 |
1. (b) Bokz . (e) 137,600
c (@) 5;168 e (f)i 2,987,654
h 2. wmte the decimal numeral which is ea:pressed in expanded .
‘ notation below. ST o ‘ . ‘ ’
o ;“Examples~ - {6 x 103) + (4 X 102) + (2 % 101) + (1 X 1) = 6’#21 X L
AT % 10x10)+(0x 10)+(‘8>< 1)=708 .
(&) (3x 16%) + (6 x 10+ 5xy . S
) (% 10%) e (7x020) + (Bx 1) R T \;‘ :
Cfe) {3 x 1<>3) + (0% 20%) 4 (6% 20) '+ (7 x 1) | ;;
(a) (2 x 10" ) + (3 x 103) + (5% 102) + (4 % 10) + (ox 1) §
(e) (9x10x10 xlo) +{3%x10x% 10) + (5% 10) +('2x 1)
(£) (6 x10 xle 10x 10) + (0 x20%) + (4% 10x 10) + (ox 10) ' (Bx 1)
B I I (& 10 ) + (3 X 103) + (0 % 102) + (o X, 101) + (o X 1)
3: ; Find the' names for as many groupe beyond ‘the million IR \
e grcmp“as You can, I ‘ o
‘ ?‘. ‘ 19 N “/‘“_ ) £
. ‘.\ ‘\. ‘ﬁ ‘ :“ : b
‘ - | 39 .




1.

_\from smallest\;p largest.

Do 2 and )2 \hame‘tgg same number?

‘@) ;8?\ \ o (ﬂ 7x2x2x2>7x2

. '« Exercise Set 5

Y .

" Name the largest and the smallest numbers which have exactly ™

1

\rour‘decimal numérala; gbt usiﬁg any 2ero..

~l. ) 7. N % ‘\ \(

< “\ § .
Use the numerals 4, 5, 6, 7, and 8. to name eight v

.,

different numbers with five»place numerals¢ Write the

numerals in a column in order of the size of the numbers

=

- . - A ]
. .

Show that 29 and 52 do not\namé the same number.

,\n

-

R N

Make the necessary computations, then mark eachiof the .

£ollowing mathematical sentences true or-false. Y
A2

(b) %x 10=%0 ), 2 x 62 3? x 2"

4
. : .
' 2.
\\
3.
N
Al
- By
L 3
y '6' :
TR
. »
- .
it
KU
N
g
L Y
-
ol

(e) 10ux 12 ¢ 127 - (g) 62 #.29 R
’(d)‘103>5i><‘100 o //(h) 92 = 3% 7

1‘4/

Copy the following and ‘ma.lce‘ each one ‘into a Symbols

> -

true mathematical sentehce. Do . this by writing

1AV

oné of the symbols in the 'box in_each blank,

!

(=) 3% 10" 6% 5x10% (a) (6x20°) 5 5

(B) 7 x 10% _ 3xloo‘ (e 102 x 72 3 x 123

[N _Fxt T

b Y

<

ye

o -

.
hY
3

R
NN



* PINDING \PRODUCTS USING EXPONENT FORMS  * .

1. Can yOu think or a way to rind an exponent form ror these

. Pyeuucs expresi%ons9 o ‘,' - .
v Ta) 108 x10%=9 . (o). 109 x \-‘1\03‘:. ? .
| 7(15)\23_~x 22 o9 @) Pxtas B
‘. We could solve “the problems above by changing the exponent ! )
forms ko decimal numerals, then multiplying 1n the usual way and’ : g
| *then changing back to exponent form. ‘ < T
‘ | ‘ _\53 X 2 - 8 x 4 o o i ff o o f;ig
R S ‘?\\“ =,3g \‘ \ -
- Théh\since‘ \ i\ “ \; f32 =8x4 .
'ff=(e><e><a)x<a}<e)
e It will. b& much quicker 1f we can 1earn to name the product n o L
:iexponent form without changing %o decimal numerals and ‘back. | )
. ‘Finding a wayl to' do this,and learning to use 1t is our purpbae )
. 1in this seétion. o DN ,\  ~‘\ 6 o
‘ \;é;t In the box below afe examples of the multiplication of i;j- { )*j ‘a
s numbers expressed ‘tn expcnent rorms with the same baae.n i

.Study these examples. Can’ you discover how the exponent

or the' numeral for the’ product 18 obtaingd? The quappipns

e g et

‘\‘\béiéwughe box may- halp - “ : - \
o 'j(a) 23x21’=(2,x2x2)x(2x2x2x2)=e7
T m) @k 3%a (sx Vx3x3xP=g? " - e
| (:_:)\\109x10’*=(10x 10)><(10x 1ox;1.0>< 10)---~1(>6 \"";'-‘

[UNENENN
- N e DR . .
N ~ N . N ) ) . oa
- R . . . . .
? : * .
s s N . N N N N N N .
N » N y




‘» . : - N L

i:\3. Example (a) ahows exponent forms for two numbers,~‘23\‘ehd-

\

S \\fﬂu, and for their product, 27 What 15 true about the base

. R
. -

. of all ;hree forms? How can ‘the exponent for the product be -

found from the exp&nents for the factefs? T f‘y

\?h.‘\In example‘ (b) the. base 1n each exponent form 18 3. The-
« thrae exponents shown are 2, 3,v and 5 What 13 the
exponent 1n\the product? What: addition fact connects these

. ~xponents? I . . R .
N N N F) A N N .
: -

5, In example (c) the exponent 6 was. found by eoudting
\*JWhat operation can be used 1nstead of - counting 2 and. .
. . . . o N : \
" then’ 42 : o o o -

L]

o

... For. the foelowing examples, change each exponent ferm 0

peped;ed factor form. Are all the’ producta correct? . \~{

..

. qa) Sxshast (a) 1202 x 102 x 102 = 105
N . | (i;s \72 X‘ ;72 - 74 Y (e) \83_ % 82 = 85 ‘

\(c) 61:x 61_x\6if= 63. (;) 42 x 33 = W0 ;

L)

7. - For the following'examples, write the number as & power )

w

_ withod%’changing to repeated factor form. LT D ,\‘

R ?xample; g, x 3t 3). 2T C ; |

(a) /6% x 61 C (@) 10° x.20% x 10°
o ) P xatxd? (e) 5% x 25°
(o) 52 % 5® x 5 () 1002 x 2008 o
.
LT ‘ ,
» I
‘ ; 2 S
®

-
A . N B N .
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Y . v, 'y . . v » »
S v a ~ X
3 hd > v > n
~ Spe \\\‘
Wy "al L4 )
: » . E
» . A
. R . N Y . - - ~ ot >
» N N - . e . . "
: . . N B . : ) R X
v .
?

v
c
¥

 &« Copy and complete eacrl;z of the rollowing, Use ‘only exponent

R4

S w2 m-ﬂi\f‘im“%x £ . e

ST ) a8t x we @) S e . T
© \‘(c) - ‘xg, , \96 1,1 ‘ -(fi')*"‘*S xm“:b oL .
‘(d).‘\al ?c_a"’ = o ) 293 x é76 - - S
(e) ‘"()\X 63 - T »\ ) 1265 .——_‘:;;5 R ‘ :

() E,l&xe o S .: N RN i - N

? ? N N v » »
- S ! Oy
b ' W
. N )
y 3 o S A
LA - ARS R AR
’ : N Y .
N R .
N . ~
X - -
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| PINDING A CoMoN BASE ‘

% Write each of the rollowing as a power or 2.
" - Examplei. 16=uxu_.(exe)x(ex2) 2”,or S
\‘*6 .. 1 =2x8= 2 xke X" u~- 2 X 2 X 2 x'2 = 9“ :

(a) o4 “ (b) 2 o) 198 B

¢ 2. VWrite each of the rbllowing as a power of ;r’”y
B O I R (v). 625 i (c) 125
ﬁ} -3¢ Write each of the rollowing as a power qr 10

(a) 100 ‘ (b) 10,000 B (c) 1,000

\\\basj'ayfég\gtnd an’ exponent fgrm for 125 X 25. 18 first to change

the decimal numerals 125 and 25 to exponent forms with the

same base, Here are two examples of’ thia method o ‘ e
S - . (a) 125 25 = 59 x 52 el
T s =§\ : SN

AR N o " w\,\

C ek

]

Thig method can te used only if the factors 1n the product \

R ;\yﬂ expreaaion are . powera of ' the same number.

A Express as powers of the aame numbexr and multiply using

e R \ . ’ \
fp¥f§)\ ‘ ‘exponent forma \ v

SR~ W

TR qa) 26 e % (a) &1xd S
e T x%=xf o o) Ohx - S

N .
-
&
[ . RS N
A AN i3
-
. Te
- s
~ ) - AN
N NI °
’ . > s

. - L) ¥

‘ ~ 34 o ’

* A
*y » - AN - oo
: - %
. ~ .
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N . ‘ Exercise Set b
N N ‘- . N N )

. ; write each or~these numbers as a power.

) st — e Bxrs

R L M L O W A
To48) 9xg%= | (g) & x gt -
0 .(d) 1P x 10 | s
» . i N ' Id . ’ . . :
- Change the numerals %o exponent rorms with the same base

. and mulmply.v o ‘ o ‘ -

-

_ Example: 81 x 27 = 3" x 5% e"' T e
"“(é).‘_~°9><3=‘5 t . (e) 32x4-= "
(0) Bx2= . o (f) 64 x'16 .-.‘=f5‘i‘
(¢) 25 x25= - f -+ (8) 100 x 10,000 =
i(a_) 81 3&‘\9‘ = 7 (n) do‘,oooxxlo;ooo*:
5 3 Think of’ 1etters of our alphabet; as names oi‘ count.:l.ng )
- ‘numbers. Express each of ‘the following as & power, \;
E Exampl\et 8% x a = (2 + 3) o . -

‘\‘*(a\) baxb3= L 1  (d) n xnu

A

() y3 xy2 = (e) 3* ><3?= T e
C(e) -‘1&2. x 1;3‘:.-.-.‘ m(f) ‘ms ><m2~= o -

Coa 'ﬁéé:exponent -rorms to shorten the multiplication process .

as shown, in the example. ’

‘ Example.- ' 300 ‘% %000 = {3310 “(4* ~—

=(3xu)x102><10 iax105 PR

R E aoo,eoo oy i
e o) S0xTmO- - (8) 500 x 60 .. “ |

.- (b) 00 x %00 =" . (d) 15600 X 500 =

PN
EAY)
3

-

25

35
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; R oo
\QU(\)'I\'IENTS E}:PRESSED‘ EN“EXPONENT Fohu FE L e L
*" . _  since. 216 + 36 names the number 6 as a- quotient we Q ;f
o w111 cf11 i, a guotient exgx\ession _ .
. You have 1earned how t0 find the decimal numeral for
216 =+ 36\ by the division procesg. " Suppose 216 were written g
\ ih e;p;nent form as 03 \and 36 were Written as 62 Is . R
*“ X \there a way to divide as wal as multiply using exponent fonms° '
- % | gCan we will 1n the blank below with an exponent form° | :
R 63+ 62 o
- Here are examples showing two ways we might answer such a .
.quesﬁgon.: ‘ - ‘ \ ‘ _ |
~ First Way ~\‘f‘ a \‘\\‘ : ;s‘ LA | v
{a) 32 é‘§2 = (4 x U x 4 X h X h) + (h x 4) . i
T e x X ) - (256 x u) w16 o
- - T = 024 + 167+ .
. “ . . b s . o y )
. — 3 .
\ Cla— . .

(o) 2l « o3 - a((2 X 2) x (2 x 2) % (2 % 2) . 2‘)_}(2 x2x2)

- : - = (4 X 4 x ¥ X 2) 2 8 | "‘ \f‘ : o !

N . ‘ M ) . g

e - =128%8 _— S

e S s S S S e e \ e D
- ‘ - =16 e S
' - R :
* ‘ .- .
\ : ‘\ ~ 9 “0
? RN
i \ -
" | .\36‘5 S 26 -

. s ‘ % v\‘ ]
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e _ . B .
¥ i N - . - \‘\. ‘\ i )
Second Wa B S Lo ‘\ \ L o .‘ y
(a) ¥ .\»-(uxuquux*n)u@_ o |
| ((hxuxl})x(#xh))vlla- (a3xa2) S
e L We nctice ‘that we mist multiply by 4% and then d:llvzl.de e
T \the result by 14‘2.\ But these operations yndo one k
anot;har, 80 we do- not need to do either.- \ T | \‘ o

[ T T - B .
T 45\'«0‘42‘&43‘ S S . _—
. R o0 . & “ N “ S,
. {b) 'I‘o express’ 2 * 2& as a power of 2 we use .

\ \ ‘ on x23=27 Since n+3=7, n—\h and \

| 2"_xv23~ = 2l 5o 2T+ 2% (2 x 23) 4\23 = 2"
N ? " N \\ N ‘ N R ) . :
Since the second way is‘so much shorter than the irst it e
\:Ls the way we should use 1f we can understand 1%, Perhaps we cap |
see better how 1t works i we rirst write diviaion sentences as / ‘
. . \ em—— o
mult;’lplication sente\qces' . A . ‘

" (8) To fina ¥ + 4 veltnine 2 x ¥ = 1. Now ve think
k the ? can be/ 4" and write 4° x 42 32, \

Since‘n+2—5, n=3 and 43)(1!25‘45? So

. 45“‘42-(143x42)+1;=q3 |
We can now write 135 + 42 1}3
(b) It &= 27 s 2% \the‘n“
3“ s A n n A im—m e e 2 ——
— et et T | B
Bus 2“x23 27,so e ey
N . \‘ . | « ) \ . . R

° a:’ \ 27 . A .

- i
N .
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1. Use the ldeas in the above examples in explaining how to -
¢ Ffill in *e\ach*bla\n\k with an exponent form. R o
Cfa) ¥ x5= (£) 10" x 102 |

o B 2

a

’u

{b) (93 x5)+5="__._-  (g) 10 + 10° =
(e) 5%+ 5= (n) 10" X = 10° ‘ )
) (@) (B xB) @ -t (1) 10°+20t . s
o) 32+ 3% - ___ Sy 0w e =1 .
. N .
\? -
N . A } ‘ \:“\f
. © ' 1 . \\9
. n ‘ X
"y » &
. - — _ . e e L
- » " L PN :‘ ‘
SR \ . - \ 5"
‘\‘ ’ . . N ) 0 “\
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e (a)

\‘\‘\

o

\(d) 103 &

and divide

Example:

-(;)‘\}s‘é\u i}

(b)' 64 +:2 5
{c) 243 % 9 =

?

6
() 15%

(c)e\? + 2

o

\' )

\\5(5)\ 25 * 23 =
(v) 2 gl

+ 10%

\\Change Qhe numer 13 to exponent forms with the sameibasef

(a) 10° x"103.=
- 152 =
28 . L4

10 % 10 =
(e) 16 + 8=

216 + 36.= 69 « §e\=

‘ EXerciee»Sef 7

S
RN

~

fl. Write each quotient expression 1n exponent form. .

(e)\ 9 *9= ,\\s\“

(£) 7%+ 7
() 10 + _
T (n). 12« 12 =

[ % g

-+ 10 =

w

1 . \r\"\\‘ n‘
6(3 'Q?) -6L g
(d). 10,000 +‘},doo =
(e) 81+ 27 =
- {£)" 1,000,000 + 100 =

Answer‘the\follewing\in°expoﬁent form:,

3. e,

{£) 9%x 3% =

- (g) 'ﬂ?*x 64 - N

| ) 16+16=
U W SPesa

o) ateafs

Ry
N ‘,
o ‘ S — o - U, e P .
SRR :
v&"ﬁ-—l w * 2
i ’ ?
A -
v _ =t
» ~ LN




R [}\1 . Exercise Set 8 : S
‘Using Exponent For@p \ ‘

A - U N - \ \ i
N "xea of a square reg‘ion 1s \56 square feet, . | A
f?f; \\ . How 1ong is a side° ~~' ~ - \ ,

. (24

®. 4 rectangular regiph has sideé whigpfare'\éu' inches and
| 5 iﬁches long. | S \;\2 o } o B
" (a) :Name ;he measure of thg\area of tbé\regionfiﬁ any \_
. \:\ convénight wayio | N %\.\\ c ) o .o

.
&~

“ \‘(b)~\w$1té the deeimaiihnmeral for the area measure.

) . S - e '
N N X A

3. The area of the United Sta%ea is about 3,600,000 square o
"miles.\ If our country,wgre a rectaqgglar\regiop with one .
\ Si.de 1,000 miléé‘ 1bng,- how mng-wpum the other side be?

\?.‘

Some very small animals which can be seen.only through a

b o

¥,

. microscope 1ncrease 1n nnmber by splitting into two or the N
\\same kind.\ Arter a certain time each of these divides into
two animals and 80 on. Suppqse one kind of auch.animals ‘

)‘ N . . - C e

divides exact1y~every 10 minutes.

‘ . xka) How manv animals wili\vp producéd frbm(?ipingle'ahimali\\
n one hour? ; ‘ L
.f;"f \ (b) About how lcng is raquired to produce 1,000 animals
i“““**“““:“*“ “from El animai?*““"“ e - :
;;“4‘...\1 ~ ~ . .y , |
= v 30 » -
; : ;\. ile) : . \‘ . )
:. L . . ) : e Sl




e

A
'

To go ingo orbitfaround;ﬁhe earth a satellite mﬁst»b55
\hravellingsabout "18 b4 103 miles an hour. In circl;ng ?
the earth once the dﬁtellite goes about 27 X 103 miles,

\"fHOW many ‘times around the .earth does the satellite go in

7

L S

“

' . N T N * RN * ’ -
-3 hotrs® - > . : e

The nearest star is about 3 #hl X 1010 miles away. \The

"sun ia about 93 X 106 miles away.;‘

(a) “wWrite’ the decimal numeral for 393 X 10 v . =
. N A
(b) About how many times as far away as the sun is the
nearest star° &fim‘ - - _~‘ ‘

(c) IP the diatance to the sun were used as a unit,-

\“a w about what would be thevmeasure of the distance to

>

the nearest atar° f' T S
e

’ \ .. . \\ m : N . . \ o *

Light travels about 186,000 miles 2 second

»

(a) Aboum how many seconds does 1t take. 1ight t0 travel :

T from the sun tO*the earth° How many minutes, to

the nearpst minute? \, ‘ —_—

> . . N o«
\J ; S

- v Q A . R * . kS .
-

(b) Use the’ answers to 7 (a) and 6 (b) to find about

how many minutes 1t takes 1ight to travel from the

: a Vo S
-nearest star to the earth S e
’, N N ~ “ . ~ ‘ N N . ~ N \o\ Q
(c) Find out whether this 13 1onger or ahorter than one
Jear. .o T
Y o N
- a . .
. \ -
- a - . Al
L. o ooy
‘ : \ w0,
A N : ‘\ - .
N o 2 . **
‘ ‘ 23107 . v
. * . h .61 B
hd .’ . i “‘W\M
o* ‘ v .
& DS . v
e \k \kyk E R ‘




. . Supplementary Exercise Set =~ -
» L N ’ ) ~‘ Ca ) - . cy
. » o - \ : - oot .
\ 1, For each whole number from 50 .through 70 Write the number .
e T . - '

. .. as'a product of ﬁriﬁes,‘bé‘uriﬁe Morimeg" after the number

Y

ir 1t\ié prime. If a prime factor ocecurs more than once .
ex5x%x5 s,

rgwrite‘the product exé;jfsion using exponeptial forms.
= 2 x 52. ‘ i T t e ’ ) - *i\

Here is an example: 50.

2. Express each of the following numbers as a product of«powers\’

L

" of primes as in the example. . L . I ;~ IR
_ ‘\Example' (23 X 32) x (2 x 33 X 5) = 2 x 35 X 5 | - \‘(f.:
};_\ ‘ (a) x {2 x 3”) RN (r):‘lo X6 X7 . i \
() ‘5 % (3 x _‘x 7) ;‘  \(&) 10% x 22 x 5 o \\"
(c) 3% x 48 :\ 5  o (h) bk x 12 o X
“{a) 36 x (2 X 5 ) 1‘. \ ‘ é(i)‘:The\number‘ot{minutéa»1‘ 3ij§

T (e) 36 o © o in'a day . : k
3. Write Pyes" 1f the aecond number is a- ractor of the rirst, f
o ] write " "no" 1f‘1t 15 not. Do not make agy 1ong computatinna. -2

* 3 amy e
N . %

(a) 2%'x 3 x 5%, ,-23 “(e) t>><5"3 15

() é"-‘f‘xaxs;, 3 %-5° (r)soxeo,\_. o

e Exaxs®, T (@) 2xfxsxr®, o3
. qa) Axaxsd, 6 0 L
. ) - e f { L v
. N o
- < “ v(‘ . \' -
' ° . , _‘ ‘32 : "~\ ~
. - ;._\,“,.‘“ S s ,:‘ ;\. ———— ;._ Ll ——a er s
' ?gﬁiwﬁ e o R
e Wl




o N 3.# N -~ - ‘

4, Write T for the followin& sentemces which are true. and

. F for those which are false. ;
(a) 9 x 10° < 10* (e) 36 + 323 33 .

®) (3+02=232,.92 (£) 10% = 2% x 53 .

R () \‘175‘?.\3?6 S — E%*fm‘x‘nj&" X CT
C e #xfeemo - () (1) = Wxa® xa? N
| B CO R T I R

y ;
N 1 b . .
. . S
N NN
= Te -

,;',%

4“,

e e e e e o - -
N LIS \
\ LY
¥ NN R -
-
) . » NN .
3 . .
e N N -» Y N . . N % N \ .
RN .
h ' . N &.
LT e L R :
i =
= ) 4—3
) N . L]




: Chapter 2 |
RATIONAL NUMBERS ‘ L
RATIONAL NUMBER = . . | R
Ratlona.l numbers may be used for the meaaure of a region and |
™~ for the measure of a :Lina segment. Think of other uses ror
= rational numbers. Look at the figures balow. ‘ \
o N . ? c ‘ D - hd
R A * E - ) b ) ‘ .
X \ S — — . \
0- 1 2 ;_
» - 3. 3‘ 3. .
. e shaded reglon 1s tHo~thirds of the” square region, IE .
§ 18 two-thirds of I'ﬁ Two-thirds is ‘the meaaure of '(‘.E D )
 Two-thirds may be represented by the nuneral &, which 1s
. g.alled & fraci;:lon. ‘Ihe 3 . belew the bar 1ndica’ces that both the 'ﬁ‘
square reglon and I‘E have been separated :l.nto three parts of
equal maasure. 'I‘he number ‘3 is calIed tlge denominator of the \ . ‘:
.  fraction. \ ~ . - — = \
- e 2 above the bar in 3- tells the mmber of thirds we . <t
. are using. | There are 2 thi.rds ahaded in the square reg:l.on and " \
. 2 thirds used for AE. 'I‘he number 2 '1is called ‘the mmerator
\ of the fraction. | . . . :
v % " \ b -
“ ‘ . . . . ) \~F..\_.~ . ;;
— s e » R
\ : e 44
1 o ! o . .
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7
A 7. £y
M’/‘ AL

vy I
N A

a;é@wo$4@uwg

‘\1.\f Answer the\folfbwing queatiohs.fbr each region aiové:

A B ¢ . D

a - N L ol

a. Into how many parts is each separated?
\ SRoW : e »

.. How many parts are. shaded?

c.  Ifthe méasgre of eacﬁ,lﬁrge‘square regionliﬁ i, write
the fraction that indiﬁates\thé measure of the shaded
ragioﬁ. | | | T

BN

a. Waat do the denominators you wrote represent?

b. ~M6 the numerators represent?

» -

.-

"y -

3., - For each figure above, write the fraction that indicatas

b, what do .the numerators repyeseént? o L s

-

)? R ~ . . : * i N . R .
C. )= §-+ %u is shown In the shaded reglon of Figwre B. ‘. =

oA

the\measure of the unshaded reglon.

a.  What do the denominators you wrote for Exercise 3

represent? ‘ » o

e 13 /

‘ W&iﬁe“§1m11ar“matheméticai”sentencas~f%nr1ﬂurﬂﬂuummi
parts of Flgures Au ¢, and D.

+

e




3 ¥ 5

b,
\““ ca

4.

a.

O ,
&
i
i
v
Y%

%
1 2
— - M e S e S
*1 - 2 3 y & 7 8 9 10
‘sz %z 3 5 % TC 3 T
what\(réction~nam§s the‘measure of EB?

What does the denominator represent?

-
»

‘What doeé‘tﬁé\numeratorff‘préseﬁﬁ? o ’

.%-: %-+ %a Write a mathematical sentence for your

answey to Exerciae 5a. Is more €than one sentence °

possible? - o e

<«
o

y

L

Y R N B A N

At oved

oM

>,
oo ’
T -
N Y
[N .
ey «
f -
3
-
AN

o

.. . "‘

Y

g . L -

40
s
-?;‘14"’ ¥ et

K

S R N -2

Hhat fraction names ﬁhe measure of line segm t CD?-

What does the denominator repvesent?

> 4

-

3- ﬂ'*‘W‘ write a mathematical aentgnpe for your

e s e e R VR

answar to Exercise 6&.

n
o . \ .




112 3k 5
R A - R
a. VWhat is the measure of EF? -
b, What does the denomlnator wepresent?

» N £

Wioyv g 1O
TR
Wil

'U‘!C 4
'\.’3]4‘-‘ g

Hy

c. \Wha.ﬁ dogs the nmeratorl’repreaeh‘b? > -
o o 7

d. Write & mathematlcal sentence about thé\ meagsure of ¥F. .

» . . » .
> .
. - 1 N . I 3
) . N . N N ) N .-
* N . L]

8. 1In Figures A - E, ‘each figure represents a region whose
measure 1s 1. Copy and complete the chart., ‘ |

C WA B 6. : -
¥ N . A B N R N R \ §‘ ° \‘
Number of congruent |. Number of Parta | Measure of snadedl
Partsy |  Shaded " Region |
A 3 . 2 % - )
¢ ‘ :
D \ ~ - \ ;
'v \ C s ‘\ ;
N » B X : R N .

A\ B : .




M
. . ML
. N Ky N N

< . A N

. . : RS .
- s o + - - L o
N R .
»
N . 2 N .
o - . - . - e

9. Draw a:l.mple figures to show segments or regions whose R

measums are “the nwnbers 1 15, 3, %

\ v ’ ‘ R

o 10,  a.. What. :l.s t:he 2 called in ‘thesge- i‘ractions-

. NN - o N ‘ -
3'3 93 'i""‘) ég ? o ‘ U'“ _'.QU N \
_What'are the 3, 9, 11, and 25 called in the - © -+

. fraotiona’-* . ‘ \ ..

2
3, ]

R -

i, - (‘:ou:plete the sentences below, using; the Figures of

Exercise 8. o o & - ‘ -
2.  The dﬂominator of the fraction 115 shows that =~ . i
\ Figure B 1n Ecercise 8 .Jhas been separated into

\p\n:ruent parts. . \
b,  The numerator of the fraction g shows ‘that Figure 1;“.

has partfs shaded. .

€. ' The denominator of the ;f.‘raction 3- shows that ‘

4 .

-

‘Figure A has been separated 1nto congruent
.parta. ‘ o : L

- .
| ke ‘ . ‘
gg& Pood.e . L
7 TS T e 0,

Cean 'Ihefﬁglehamlnator of the fi*act:l.on‘ g» shows bhat
‘ | .Figure D has. been separated 1nto *‘fcéngment ‘

-

- parts. \ o - .l ‘ \ T

. Uae rational numbers %o answer these questiona. Ll ¢ -
1)9- : Wh&t part of a week is: . : ‘ a \ IR |
. a1y o5 oamys L

W_ih_._hl ‘_w_a;mgﬁyﬁ.:mwMMQ_L\_U . 1 dr - ?Hdm . i L

Ty -+ - - “‘ % T ) ‘ -

KRR 1
10 B ek A




‘What part of one year is: .
. o

a. O months

-

b. 4 months

‘_ 1%,  What part’ of an hour 18s
%5 minutes

b, - 30;>;iﬁutes§{ v

a.

What part of a pound is:
a. ¥ ounces' =

AY

Db.

8 ounces

16.  What part\of a yard is:
b. 2 feet
* ‘ % T B ‘ .
17. What part of a foot is:

B R

©ay. 9 inches

. \,b oo ,8 _‘.mches ' . »

What part of a day is:

-

. d S |

-»

c. 6 months °

., =;o' montha\:

»,

c. M inches’s o - e 7

12 inbhes

>

‘8. hours .

9,
>

d:‘ LN 12 hours ) - ‘ ‘.‘ ‘\ > : ‘\ RN

1,3§O feet

\i‘“ NN

- § 8

P
[z

. 330 Teet
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: DIFFEREN‘I‘ NAMES POR A NUMBER ‘

Regions are measur&d in terms oI‘ a unlt: square region.- We
may decide what wnit aquare region we wish o use. ‘ _ \
T -Let' us use the unit aquare reg:l.on 8hown in Figure 1. { i»le

my sometimea ca.ll it a unit _Bquare mstead of a unit square

reg:lon. You must‘. remember, however, ve mean unit squa.re reg:!.on.)

The aha.ded region of F:Lgure 1 haa the measure 1 'I‘he
ahaded region of Figure 2 haa the measure 2 beeause 11; can
~ be exactly covered by 2 unit squares. 'I'he ahaded region of.‘
mgure ‘3 has the measure g beca.use it 13 one oi‘ the two

-

c.ongment parts cr a unit square. o

RS A reg:l.on may have the measure 1 and nel_hg_g_mlmne_\/ﬁ

shape as ‘the Janlt square of Figure E 1 me shaded region ol .
th

BN
.

Figura *# has measure 1: The un:lt square is Bke:;ohed in

. dotbed 111'158 to help you compare. the shaded area w:l.i:h a unit .
> » M. . . . . * N
square. : oy Ty & . % \ *
. . N . . . A . A . oo ‘ .
® . . » . R ‘ — » , - .
3 o
' ‘ RS
\ i o} IR 2
e e e i L S =
L . ) . .
. * ‘ » . .
\ A A ] . N . an .
- ‘W‘. ) .g\ : e +
R o : = :
‘ o - ’ a :
) - * “n . \ .
- . Al ) Q‘ \,.-
X ' \1}1 . \ N n\ » a ﬁ:
' ~ v 50 . {




Y
X
N
\§

N

%Eg\\
NN
N
N

AN
NN

=

| “'I'he wnit square regions above. are all the same slze ana—

Q

‘shape. Tae measure of each is on}/

Eaéh region is separated into smaller congruent regions. :

- One-half of, Region A 1is shaded. Two-fourths of Reglon B

<.

- .-

i

equal.

w5

1s shaded. Three- sixths of Region C ‘ls shaded. The three . \\
shaded regions are the same size and shape. Thelr meéasures are

.

The Fractions %—, 1"":—, and % -are all names for the same
rational number. o . \
- There arje“ many - ‘other names for %— They may be found by

drawing diagrams 1ike A, B, and C. They may also be found by .

_multiplying the numerator and dgnominator of the fraction by

* the same> number. . -

A nunber has more: names than you can count, ‘Seme other names
Yor one-half are: . |
1.2 _3_4%

2= \

P




RO ‘ . R
‘ .
o S Exercise Set 2 .
1.'\ Ihe shaded regions 1n A, B, and ¢ suggest other names for
‘ -.5 Write these nhames, Wr:l.te f:we other names for %
. é. The number 11ne below suggests differen't names ror rational
T numbers s and . !
: 3 3 3" 3
. - 1
. - : . - P
Y R - S 3
“\ 0O 1 2P - '3 N T é \-.\ { o 6 .
8 & &7 & B -
0 -1 -2 1;2 4 ;% 6 172 8. ©10 11 12N
L) ) - N : . .
a. Write the names sugzested on the mmber line for % -
‘ . < ) 9. :
b, Write three other names for ‘3- 1 . f
_¢.  On the number line above, other names ror 1 are f
suggeste.d ~ Write these namea, and three others. . -
B o x oo
d. There 18 no other name for. _:_12_ shown on the number ;
S — 1ine. ~"Write one other ‘name 'you know ror“" _{‘% \ _;.. ‘
e.' If the number line were extended to the po:!.nt 3-, what .
- Other names iyould you write i‘nr «3- ?‘, | ) w
,. - ‘ Amt + Y mmhwma bt s meam— e S S8 A A Ve .‘i;
¢ b2
R ‘ ) > \" \\\ i) R '




- NS - . ‘; N e e ook x;:f_‘:*;
. - e » A N N . N N
-
N ) N .
N _“\ N *
N ; ’ »

. N : R . .

. hd ¥ *. '

~ AR N

% 3.  Draw simple figures to show S

N N . l t . \ -
6
8’:

N fq“. . ""3‘“:
:
R . 8
~ e “
3 a.‘.
L}
o NN “
A
! e
- . !
X < \‘Q - e
-~ ) L
. :

S

B

oo " HO MO o

og

a.. .

".’;b.

B 38

'

SRS

d,

-

@

v

L B
$
b
9
1

4
Y
4
q
4

»
L]

\l”,

-

4

-

o

o
P

o - 48 oo

od
S5
o5
o0
A=

od

o4 HE NN et
i

4
-

o v A

ogro #H,'
od\w ’
o

) ooy &
‘oo

. o:{“‘

Yo

o =
oy Ho N
i L
d’a’) '.‘:#\q

wfite 3 . oiiher names for 1§:

-

Write 2 ot‘her names’ for '8'
write foMamaa for the number mat;ching the point -

Al N

>

halfway between e and 3.3
\ II‘ the ‘rmber  1ine w.ere extended to the ‘point matqhingpj

X

l& write the set of fracticns wi‘t;h denominator ll that‘.

s mmnsmes sl e 1
-

&

you would write be:i.ow the nim\lber’rline‘.

. 53 P
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‘- A “ v * N
- ] . .
» .* \: . “ ‘.’ . * . ; “ . s i . - N -
\ &, If you wrote %- on the number line in the row of

rourths, between which two rractiona would i be placed° ‘

‘ f If you wrote a rraction for a nmnber halfway be ween . . )
g and % WRt Would 1t be? - 0
¥ - \\ . X »
6. - Below are sets of names for nwnbérs,
AR S Y a%: ¢
R - e
N 2, 3 &L S
- . 7Net B {3“= P & 3 10 15'5] /
a whatz fraétions in Set A -are other namea for %’? .
B ‘\\“b, What i‘ractions in Set B are other namea ﬁr %—*? ’
. . ) ‘ i ; ’ * L B
l % ‘7. " Wich of. ‘l;he follcwing rationa:l, numbere are the same ag - ¢ “.i ‘ ~r“!
- whole numbarS? : \ o | \
. 12 \
D NS S .. . . .
T -, ) ‘ s \ o
. i“ N N e Pow v *;\:-. . \‘ i ‘ .
8, wr:!.te the namés of whole numbers ,between Y.nd g RN
) 9._*‘1‘ Replace n with a numeral to make the st‘.atem nts below“true. .
. ; 1 g ) )‘ . k .
. & 2% ﬁ T t, {
- b. %‘ !’.—.1 % . ) s. . = % “# ;“ \‘i
toETE R f?
N R - A NN A |~ S T R
d. N 'u- ::w k‘ % = ""niv L ‘;v
‘u e 2 —§ \ J éhﬂ n ‘ . § A . 9 « %
' * ] 3. - n » * -8? . 3.',,“ e
\;‘\» T T T h *'— - “gﬁ —‘n:- B B A4 . N w i, “
\ I R g
- ! - ‘ ”~
2 . > ‘\\\ \‘ 51 ! f{«\t




%- or_
R N

A - X
or
T or

. . N - ~ . ) R .
ce f . o X
N oL \ .
> N v
. . i )

Yy

Of o X vy
g

I

G \\ Tl2. céinpl‘e’ce, \‘usin;g ‘f’;,'!,f nell

N

- \\ ‘ “ : _~ R “ia\leﬁs ?h‘;‘xl“') - . q'.. .

* ‘"= n-

| in eachfblank.
e ‘\ B (Recali tha-t & 'ﬂ>" mean? iia 8 grea-ber than)] a,nd : "<'3 A

N

means”

- . v ' s R
;Q ) _‘\ . . - 1 ‘ . . 1 o . o N "‘\ o 8\ . .
‘ . . R a.‘ 5 u’ . . ~ | e.: %- ‘ ‘ w . |
R O S SR -1
L X .
. "" ‘\ . 21" o \11’3 10 . . )
‘xg . . Qd‘ 72.’ . 2? . \. h‘ .§; . % ‘\' . 3
. 'f ‘ ‘. - : ‘._‘ y - .
\ g Write i‘ractions that make %rue statementa. S
—\’.‘ i . “ - \i_ \‘ ‘\i \ \‘
‘ o \ f % = %:a = = o~ = , ==“\ ‘a\‘ = {Ki —
";‘:‘\ \v % $.§\m}3 = : J; .-.3‘ ‘ - ‘ = : e ) =
A SR L0 _ S
S - IE&:»;:Ek o . 5 »
:. R “‘ 2 . l‘- N \- A N ‘ . B \
¥ = 5" - = = = " =, N
‘ 5 N . ‘ § o . ~ )




1%, m’ich of the rollowing frac‘cions are other hames for g— ? e

% 3 > 1% % :-95"‘

* T W

15. Which of the foliom.ng rract:l.ons are net ~na.mes for -%

RN ST N
‘ . o \\10 N ’ ‘,‘ . . -
w16, Arradge in order rrom least to greatest _ - -

N ’ ) 5 y ) -
(‘\ ST % 10 % #
o ~ §9 3‘: T i\’ > B

\ . .‘ : ;: ‘ . . . -
17.‘,\ Na.me t;he greater number of each pair. S -
S e g o g S ¥oor .
. ~ 8 SRR 8 oot o :
’ ' » r = " i N e
] b . 8- e) 3, | e . X _or‘ T
P I . - 5 11
wc. I or —% : L. % or; iz
s | T ;i
- a8, 3 may be thought oi‘ as 5— 4 5 + 3 or as "three %Js" \or ‘
\ “ as . 5‘ '5' or aa -6 R ‘:‘ ‘a "“' ; : . 1;.:‘\ . \” .
. . y J . 4 I' » "~ ' N ;\_;
- 4§ may ba thﬁught of as- - § 0 9 X §- o as‘ N o ‘
s SR ?*?*‘é“"’?"%’*? ?'*'é' § e .
?'\ ma.y be t‘.hought of as . 3 + 0.7 or as 2 3 + 1. lL \ ?
Write three other names for ‘each of ‘these numbers: . ... N |
T oAl T S . »21.5?w |
~ :".‘\ . \“ ? é/ -
.?\ - a . : *\ \' ) . -
~ - Al Y ) 3 - "*
w . W
- »e \ - ‘o
. ¢ 4 ) 2 ? * 2 E
‘ \ b . )
Py . -~ Dt - -
N A A )‘\ N N
- ) \? ] L
, “ )‘ enad -




v . N ‘ \ N »
R mcnoms AND ruxxn FORMS N,
\ e :
o It is eaa'y to see thgt 2-;; and % ave: names for the same
. B ngmber. % is & rra.ction name and\ 2%1- is a n\x/\:l;;‘:ed\rorm for this
. \ \.:-\ nmber. \ C— e ' \ . o T o ‘ t.

\‘\‘@ , | \_ - ‘ 2%-\&‘2.}"% ‘ T - \ \%a'%*\
. . . - \

| Suppose :YOu have 1ess familiar numbera. R
v . . : 18 X 13 + % . ‘ i ~ ‘ N o f:
\ - ’ I3 ) N ‘ . » -~
/B | o 18-%- = 'T?' | R |
‘ Consider the nmnber -%— How can 1t be ‘writ\“ten "in m:lxéd .

- Form? ‘You know that §= 1. - IR

RS ‘%_ 8+166 o _%_ 16.,.35

'8 166 : 18
\\"8*"8"" . ‘s'

. ) X \,\\ | B ___2‘_%_ ‘

e ... . Recall that a fraction 1s in simplest form w form when the mmxerator o
) . *  and denominator have ho common factor, except 1. In the' nglest

« .
B
BAR T ,

‘ m:!xed I‘om for a rationaa. umber,- the rraction 1s in s:l.mplast ‘
form and nemes' a numbar less ‘than 1. Is eithar mixed rorm \ =
. ™ N _
‘ 48 : ' . RY ) \ . - X
. - ’ 3 4
x . L. \ D
v Ed




‘ . B "““““""‘ﬁ'“ \ e T a
above in s :_.mles mixed form" To i‘ind the simplest mixeq fom

,Q: \‘ror -g- write the numerator, 1?# in the form (B x‘h) + Ty
- w:u:h r» less than 8 }I{L_a.t opergt;!.on do you use to f:l;ng.‘ n
‘~‘and xr : g Looow 'N‘\.“‘ | :
— Whe Bxn)s e o
o . e (Bx21) 460 . |
N PP
“T*B \ : « o

Y

: lgﬂ:‘gl ga 21’8-.'_'- 21‘4' T

-

: S o EScercise \Setzg_ . ‘ o
Write names for these m.unbera :!.n the fom ahown. In ]Ehce_rcise*\ 1,
be sure ‘v < 6. | " .

< - - e
1. 8u(6xn)+r oo kg 69 = (Ahxn)4r
2. 55 =(¥xn)+r L 5\.  223 =(axn)+r - . Yo
3. 72 = (12 X n) + r ‘ . 6 3147""""(18 N n) + \ ‘ o
Name these numbers in s:l.mplesi; m:l.xed form. Show your work : as

\ 'in the examples above Exercise Seg 3. B R R, \

~

SO ST SRR S T
e R
R T A ST
© _ Find fraction names for theée_ numbers. T g R

e e Y
: . 93, B . 16.\1‘_ 2% 18, \29; | |




e NS s T e e
2 ADDING AND snm.mc'rms RATTONAL NUMBERS
‘Recall that it is easy to add or subtraet two rational ..
" numbers ir they. are named by fractions with - the same denominator. ‘
. N = - N Y
o T - + 1. - 3 > C :
L seEeEglag
I S o 4 2 4 L2 . 2 -
v . ) \ s 3- 3‘ 3 3. .
‘ ‘18 gl
.To add or. subtract rapional numbera named by fractiona with the .
.same denominator, we add or subtract the numeratcrs to find the
numerator of the result. The denominator of the reault 13 the
- ‘Q same as the denominator of the two original fractions.
‘ " If the  denominators of the two fraction namas e not the
same, one‘or‘both rational numbers are renamed so the fgactions
have the same denominator, N
» ‘i_ \ " v - . R ’ ) . \_l N v
Add: . o SRR .
A 10 PERPT \
$-1% R ,.
3 o . N 1
R s 5-: | \‘ N - 3§.= 36 \\
Subtract: ) _5‘\‘L ’*ﬁ> | X
. ' 3 "o 14 ; ; : ’
g'“ g’ 3 =23'§ g =1 R

E ¥ S
. + W
» RN
" “ » . ‘~
N
v LR
\n:
- o
- » \ .

el T e



N
LN
A
*
E N L s
Q.
«
* .
]
- .
- b,
N
RN j>
RN
-
R
N
 J
)
3
. . w
.
a :
2 N
RS
N N
X -
-
.
)
v
—— e e S
Vo
v
RIS N
L]
e

r

v
D  E - :
Figure A pictures the addition fact 5 + ’é‘ 5
What addition fa.cts are sugges;bed by the shaded and
. unshadeﬁ regions of Fig'urea B? C¢ D? and E? - )
\Figure B also ahows that: 1 - 3- 3 and 1l -3' 3-
what subtraction facts are suggeated by the qhaded and \ N
- unshaded regions of Flgure A'> Figure co Figure D2 . :
Figure E? e \\ ‘ ‘
N « . < . ' N . “"
N v » Y
a . ‘ \‘ . j ‘ N . -
L * . \ " ,
* O » ) ~ o
* ’ . oA :
. / 1B »
4 , 3 . .
. 7




' ; - N
AY

B ) v N\ 3

- { *
N
i )
) -
N ° .
» N \
2 . R
) -
) ~
N |
~ - .
9
- L) l -
-
‘ SR a I
vt BN wanrluwe S s . \ A
’ T ‘ o \——w-—+— RN
ey ’ N o N ) N N ‘
Pomhhie. -Sirtevies AP \ R : X ‘ \
D‘ - . ' \
. \ \ :
Ad
’ A ¢ C . Sp
- e J O At Al
R 3

®

X

\ ‘ , . : . : ‘
Choose one of the rectangular reglons A, B, G, or D to
f£ind the sums of the numbers in the chart below. = °

Y

F

E 4

-

e

-
%

G YL e

‘Numbers

‘Rectangular Reglon

Used

N

.?:\“3

%:

1 3
.2 8
— y ) R
bu ) %‘ “g ) ; N M . .
G’ . . §. mld \ ’g o , .
‘ 1 1
d » § and E . , |
\ . \ LT
X ., k
RJ - N N . .!\- A :
‘ . . . LY . :‘ ‘
‘ L \ . R N
~ ) o e
»,“ f«- ) :
. » ‘ .
» » N - - -
. ..\\ o R \ :;:
» t se | ¥
i |
3 -



\

®
® | oi= Esalgtﬁnz ofo

| ﬁwﬁ' wxox'6$0 q{

‘a, % ana

b gf‘and

ccunting nntér.

Complete

» .

Ll

‘)

-~
.
3

»
.-

;Racall what is meant by the "prime. fgftorization“ -of a

W

fraction .

1Prime PFactori-.
zatlon of
Dencominator

zation of

- Numerator

Prime Factori-

(Greatest
Common
.Factor

Simplest|
. Form

2 x 2 xi2

¥

- X 3

Mo

Sl | o]

. i ‘ ,
2 t j

A

»

the same denqﬁinator. “Use the smallest denominator

~possible.

§{ el
3.
T

S SN

R

Al

and " §. .

.

and

Ejt:lgg and

1 s
1 S have B

fRename each pair of numbers below 80, the fract

»

£ \3- 

and\

e i

R

}h



\;\5‘. : ﬁi;ress iﬁ‘a\:}.mplesﬁ“fomf - ;

S S
6. Find the mum of each pair of mmbers and express it in its
~ o (OF °80h path OF TMIDRER O SRTEREAT ERAE L
simplest form: A
md o eded
b. \I% and E g and 6
e %% »a‘}d“ 3° . v ohe 7§ and "‘5
d‘.‘ 133- /and 3111; 1.0 % and 79.‘
> \7- - Find /n. Express n 1n its s:hnplest form. e

hd s
- - .
\ -
) .
4

n =

_._«‘ \. \ g

5
i

t

wl‘-’ Odw'\’l

%
e._,:‘n=153-12-5 | 1 naB};--'.;%
&5 3

“fo n L 133 -1 3 \n{;\

%
%




8. Find the numbers ‘'n, p, w, and sg on. -
;Ln s:!.mplest :i‘orm. .

o %- +
d.. 2 -

IS
-
R ~
[}
—ns

1;
'6'
1
'zr
#

- o,p

\\a. ;“§+1--1r=n

\

.

‘ ‘a.‘.

——

‘‘‘‘‘‘

3

3~1%-‘+§=
S §==<

“ 263 + 23-6- - 12,5 y

45%- 19%

T

m

Express the numbers

e oL AN
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USING PARENTHESES , - . - \ )

v

. N ;‘ . . * + 2
Very early in your atudy“ of mathematlics you learned that |

a number can have many names. T+ l, 2x 4, 1% -6, and | |
2 mallothermesf§r8 ‘ . "

| pid you sealize, however, that all of the dlfferent namea ‘

for a mumber mws'c be names for Just that one mﬁber? . ?; .

For what nmnber is 6 + 3 % 4 another name° Ie}{g\ »

¢ number 36 or 18 ° S - R '
! To ramove any QOubt about wh?t on;\ number 6+ 3x b |
names, very helpful symbols caneq parentheaea are used. ot
‘Notice that (6 + 3) x4 and 6+ (3 X 1“’) represent &wo

dirferent numbers. .

o (6+3) x¥egxhudb .
) | 6% (3 % 4) ~6+12=28 ‘
'Ih\é use\ of i rentheses is very helpful in *writing correetly
. the mathematical qentences for story problems. ‘ e
- ) Ebcercise Set ﬁ‘
d \1.* \ Wh:lch of the following pairs of nmnera;.a name the same .
| number? . ; ‘\ : < - {
~a. (3+2)+5 and 3+(2+5) | |
b. (16 +8) +2 and 16v(8 2) R
e, (15-98)-2 ad 15-(3-2)
4 2x(4+5) amd (2x®+5 W
) BT T v- (§,¢4;-.) md.fi-;rm w‘gl a_-w-g:_w \ -
Cew Ipace parenthaaas in the i‘ollowing so that =~ | \ s
& 2x3+1=8 ;c,éxs-lurf
b, 2+ dx3=1k -4 N2-1x2=22
B - o \ 56 ) i - . B




» .
» n } N

* 3.  _Write in numerals, using phréntheses. .
N o o * . A

Subtract the sum or-' 2%-; ‘%-, and 3%- from 10.

ivide the product of.. 32 and 67 vy, 16
. c. . Add 5% 8 to togxe product of 4 and 7
. \ R R N
e - d. (ivide 2750 by 5 ancl multiply the reault by 3.‘

Exercise Se _§ ~

—denbu

Read each prcblem carefully. Then write the relationships i‘h
the problem a.s a mathelmmcal aentence. Solve, and write the

answer in a conmlete sentence.

L 48%- 1nche'a tall. How much taller 1s Tom than Sue?

20 Mary walks g of a mile to achool Jane walks 3 of a
mile o school. How much farther does Mary walk than

\Jane"\ o o R

»

:‘ 3. . In M8, Hardgrova'a class 3 of the class goes home for
| \“\lunch and -3- of ‘the class eats in the cafeteria, Thg _
w ' other boys and girls eat bag lunches in me room. What
) part of the class eats in the Toom? | *
- IL Hale‘ s ;'ecord shop had a "‘%’- off the original price" -
| sale. What part of the original price did each record

cost? BN \ ‘ ..

1,‘ Sue and’ Tom'are twins. Sue is 1&611- 1nchea ’call. Tom 18

e

W

e

s

TR Peggy made a two piece playsuit for herseif. 'I'he pattern
o required 1; yards material for the blouse and 1-.;_;- yards
“for t‘.he akirt How much material was raquired ror the

N

plawaui,t ?

b

, .
g P R



N

10.

- al.

M2,
3

7.

1 5# 7

For lunch, Ted ate 3 of a poanut buttel sandwich and %
of a Ja.m sandwich . How many aandwiches ﬁid Ted eat for
Jlunch? | - . . N . o

Morgan Elementary School. ‘What pa.rt of the . udent body
attended elementary schools other tha.n those me tio eq,'>

» . BN

Mrs. Green used '}1' of a d‘bzen eggs :l.n a cake a.nd 1 of
- a dozen eggs in'a sala.d dressing What: part of a do en

‘ eges d:!.d she have 1eft‘>

Bob had a plece of balsa wood. one foot 1ong. He cu‘tf aﬁ'\

two pz!.eces % a.nd 3- foot 1ong for the model he was v

making How many 1nchea 1ong wa.a *bhe p‘.i.ece he had 1eft°

W

Ja.net filled -1;- of her stamp bonk with Amgrican stamps and
-3- m? the book w:l.th stampa from. nther countries. What par:b
of ,the b\ook was not f:‘l.;gled?\ \ ~~4

If you attend school 9 months of the yea at part of -

» ~
i
i

the year are you not in schoo1° ‘

. Al;l.ce weighed 69% pounds a.t the entl of June and 713-
pounds at the end or July. She gained %- poﬁnd in August
How much 4id Alice gain :!.n :fuly and August toge‘bher?

E
) -
-

3

[N

58

(RN
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DECIMAL NAMES FOR RATIONAL NUNBERS

3
N

fCertain numbers can also have decimal names. This is true L

'fprovide& the denominator of the xraction name is 10 or 100,

N
»

\5‘ or 1 0o, - LT § o .

)

)~‘ ’ “
;m you recall the ﬁganing of numerals 1ike 23 6# ? Think

\or,ﬁﬁc_n%ace value system of numerabion. T -

Thousands
Hundreds’
o Tefs

‘W  Ones

-

oy Tenths
+ Hundredths
‘ Thousandths

23, 64 means .2 tens +.3. ones + 6 tenths + 4 - hundredths or

easaa(exlo).i.(axl)w B+ G P

sy

Look at the last two terms.

. O T N

P . T8 * 106 = 00" 100
- ) ) J; \~ o= 61‘\*‘ e
S | 100 ¥

. -
* ?

‘  . So you\réad 23.64 as “twenty-three ‘and. sixty-roun hundredths“\“

‘You can write 1t 23T6“ , e

6}4 Lo . \ .
Sinee 231-__ —'-6 ’

2300 o R
* 160 R

As you know, any rational number has many fraction names. -

F S

. < N v Al . .
. - ) R . N . N NN
. - - . ’ “ R ' O . < *
N S . . . Al

o - 23613 !‘

- N N . . R

e 23,64 . 2384 e ~‘ -

» . \“ 100 \ ‘ ..w\ oo ‘ “ v

»

Lot L,



>
L ]

L Do you see- ‘that you can find'a fraction name for 23. &4 in
e the followlng way::
e ' The digits 2364 1ndicate the nmnerator. 0

T ~The place’ value Qf the last diglt in the dec:l.mal 23 6 o .
' o indicates thie denominator. . ‘ )
L "We ahall call the: fraction found :m this way the fraction Form
“of the dec:l.mal ° |
Now cons:l.der ‘the degim&l b, 206 wnat is the numerator of-
o Ats fraetion i;sm" what 1s the. place value of the d:l.git 6 ? |
“ ‘maat ;!.s the denominator QI: :Lts rraction form?. How 13 the E h
o . fraction form i‘orq li 206 written‘? ‘ N \
"\:q: . . ‘.~_' B “ \ ‘ . - -
. » o ..~ Exercise Seb 1 o ?
e . EL . Wh:!.ch oi‘ the rollowing decimals have fraction forms wit.h \
h * e the same numerator? ‘ o ’
g‘ LT “‘a;: 013 L 5 0.25. B N ﬁ
Cwe, L r e 250 BT T P B I
o o 7.85 ° | o 0.785°t
o _\d.' 0.003 .- L. 0.0e5 '
f' ‘ o‘;\,\ e.i ?8 5 . . . ~J. 13 - .
e ‘,.?L,‘::, N X * Which oi‘ the decmgls in Exercise” 1 all have’ I‘raction \
N : 1 ;;‘o;'ms with the same denominatcr? _
. ' Are there any two of.‘ thé numerals 1isted in Exerciae 1
;. t‘hat aré names for the same number? S
m,“ o 73' °u~» e e e Ao et )
RS | o -
R . ‘ A T | N .
ot . b )
S 60 X
. R . o
IR SR B




-

7]

‘ \ b, Write f‘ractior‘x\names;‘: o R - e

o el 032 o

R b. \18'0?‘“ ‘ o | R . \

\ _{“ ) | P.‘H '"'0-.0;?5: o N o | : _“:n'; ‘ o ‘

LA s T N S
&, \\Writé ‘deéi‘{nal names: R IR g

‘ mercise Set 8

A ) - - - N N

» A\ . N
N . t\‘

s Eabh Oy regions A, B, c, D, and E :LB a whlb region.

rg

q»f EEE 11T [}
sa[ %E%Egggggl

. » . B} “ , ‘ 3 ’
: - ) » B \E \ R
L. A, Wite the £ 3%9_'{-’5033» that represents the mea.surb ,gf I
* aw shadad region. \ T \ . S I

”

b, Write she dec:lmal that repreaents the measure of . v

E N e e oW
- ~ - ~ r NN

’ \ each maded regi:m. : L : . _ -




£ 4
¥R
A\
’t

*

"4

N
L 2 10
.2, a. E suggests t;he addition sentence '1'6 Yo = T0°
- ‘ ,What addit;ion sentences are suggested by A, B, C, T
..
and P L S ‘\\
B ‘ 10_8_2
-3 Cob. E suggests the subtraction senteme T "10°10 |
" L What subtract:!.on sentence‘s are suggested by A, B, G,
;\\'. N \\ . i < .a‘nd D ;
) C. Uée\ decimals to write the subbtraction sentence ' .
R ~ 3 suggested by E. Suggésted by 4, B, G, ‘and Do
Y ‘ O » . N . N ) \ ‘>‘_
.‘F‘ - - A ' .
o —TT EEEEEEEEEE
. T T Bl
T EEEEEEETT EEEEEEEEEE
S EEECEEEEEEE
ol {8 P k] B B Prtod i i) e o 331 ey A Rfl o ot IR gl
) e rr e ey e e g ‘“‘ = :,;\:‘::.‘.".:: e e :f =
. N F,uG, ‘ahd  H are unit regions. \ \\ | ‘
! i - e write the fractign that represents t.he measure ‘of each ;
e ' .~ shaded.region. T, <
A4 . d ‘ a‘ ;: . N ‘ “\ v \ N R a \ \ \
\ D write VTS decimal that represemts the measure of each T
.~ POLR, The measwre i
‘ shad;d region. ’
4, what addition \sentences are suggested b'y F, G, and H?
wxon ' Write them a) ‘using ;‘ﬂ‘%gtions and b) using decimala. ) S
> N . : .
A 5. ;Writ:e ‘the subtraction senr.enges suggested by F, G, and H§
| ® wmta them aa) using fractionar and h) us:mg dacimala. ‘ s
‘-'N) “ N . . . .
a A R o \\\’\ \ A -
‘Q‘ N

,
~}
f o
N\
-
.
F)
t 4
&
. .
LI ,‘ /f y . i
T 4y . ’ :
. e
A 2 )
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6. Describe & regidh you would shade to sth .001 of the

: unit square P,

-

" 7... Describe a region you would shaﬁe to show ';OOSi of the '
"unit square §f i '
© 8.~ For each_decimal,~writé\the numerator of a fraction fopm.
a0 - a. 0:1 o 8. T.25 :
o oes e L0337 n a3g :
.’ o - r 1.8 1. w25
9,\ What 18 the denominator or the fraction form for each
‘ decimal An Exercise 8 o ’

.10,  urite as decimalag Y ‘ .
- - T T 12 o
af 1'% S @f' \ 00 ' B 100 °
. b 2k o % 1wt b 32%¥i R
e s Y e BBo- T a8 | :
11, \write as fractions; A ' T ‘ :
a. 0.65 . 0.3 & 020 . L
"0~8 \ e, - O.W . h, 7.87 ) ‘

‘i e ' 1.70 £, 1. 1. 0.123
12, ;xﬁind n in each sentence: ‘

3

A u’+\Qg-+f3§'x‘n \ ‘ c. 2%-+ §-+'lv='n

)

7 b.\ 3%-)—2%-* I%gn d. 61-4-111;-«}-5\'-11;.\
e e e h e in n it w e n e e R - % Tt T

RN T

e e e

13, Arrange in order from least to greatest: a ?
‘0.52,  0.056, 1.pu, .0203, 3.68,* 0.1, o0 X

a ‘ ‘ . R ° " ‘ . ¥+ S R . “ q

* "y

) 63 ;;3 :




1. FMnd

2 0.9 - 0.T2

b.»B - 0.47\\\
= 0,35 - 0.2
27’53 - 80‘9

e
ot ot e of e
i

.

.16, . .aad L
b.  0.73 and 0.6

c. 140, and 1.9
d. 1.and 0.1

f. 1\6\.37-\# 3.79 =6

‘g% 1,221 0.09=t%

" n, 565-03=t

A

£, 7.1 and

1. 9.7 -3.67T=t)
Jo 15-7.8=%t -

e. 2.16 . and 78

Q\ ¥ 0.07 -and
0.201

: h. 7 ‘2'0.1*. and

R

9.072
N\

ws.




‘Exercise Set 2

Read '|the following carefully. Show the relationships in each

probl)em using a nmnber-line d:l.a.gram. ‘Then answer the qgestion

aske

R

‘20

the problem. ‘ . '\_ _
Jack ran t:he 50 yard dash in 8, 7 seconds. Brian ran
the dis'cancadin 11. o] seconds. Who won? By how many

seconds 2

During the first s:!.x months of a year, 1%, 8 1nches of

rain was recorded During the next. six. months,(; 79

inches fpl.l. How nmch rain fell dvring the yeary -

A

_ The Enpire S’cate Building :m New Yox-k c1ty is 1250 feet
high The Statue of Liberty in New York har'bor is ‘
. 305 5 feet high How much higher 18 the mnp:lre State .

.

Building tnan t:he Stat.ue of Livertye

‘The average annual rainfall of Lotl3lana is. 57 34 mches.

The average annual ramf.’all for Nevada is 8.6 inchea.

-

| - . _ ’
The nonnal body temperature is 98 6 Billts temperature ‘

was o. 8° . above ‘normal. Vhat vas his temperature?

Jerf's garden 1s 301;- reet long and 1?2- reet w:lde. How ‘ \'

\
many féax of wire will it take to put a fenca around ity

65,

o,.l’ ’ '
*
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7 i Below are the 1engths of four Italian sh:\.ps.

e Leonardb da Vinel 761.2 £5.
N Augustus S, ~ 680.% £t .

; Gristoforo Coltmbo ~ 700.0° fo.

\ : ‘ Guillio Cesare " \680.6 L

\\List the ships in order, “from’ 1ongest to shortest. Then
.make up threeg problems about the lengthe o_if the ships.

N} N
™

" 8., The _highest average annual temperature for the world was
. 88°p. recorded in Afri[ca. The higheet average e.n(mal

. temperature I‘or the United States was 77 6°F. recorded 3

| ‘1n Flor:l.da\.\ Wha,t is the difference between these two

temperatures? \

o Pat rode his ‘bloyele 193» miles one day and 15@- miles
" the next day. )How much farther did he r:).de his bicycle -
- the first day than the second? - . -
10. | 3.2 inches of rain fell én. Monday, 3.0 inches on Tuesday,
| and 2.4 :l.nches:\m Wedneaday. i How many. inches of rain

- fell on the three de.ys'> T S
| 11.  The British ship, Queen E}izabeth, is 1031 feet 1ong.
R The Mes, ariother Britieh ship, 1§ 669.3 feet long.
| | | How much 1onger is the Queen Elizabeth?

L]
L] e

12. e equatorial diameter of the world s 7, 926.68 miles.
‘ The polar. dlameter- is 7, 899 99 miles. How much greater

“‘\ ) - ) .‘

is the equatcrial diameter tha.n the polar diameter?

-
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‘ . ‘ S ‘ \ . T,
- “\‘Rmcmmom REGIONS: REVIEW ‘\§3\
o We: are going to use rectangular regiona to find avway to
‘ multiply raticnal numbers. Do you remember all you learned :
\about'reetangular regions? ‘ \x - A “f‘\ o
Do you recallJ;;;t a rectan%;e i1s? It 18 a simple closed
curve whilch 18 the union of h segments and has 4 ‘right

angles.

[\

Figures A, B, c, D, and E all represent simple glosed
. curvea. ‘ ‘

a

“Which figures are the union of four segments?
 Which figures have four right angles? o
Figure D represent & rectangle. ' The union of the -
rectangle and 1ts 1nterior 18 a glctangular region. ‘

(X 2 PRI

. . . N /
Rectangle D and the shaded part make up'a rectangular o

N -
R

R region.‘i . ‘ : f | . T e

Figure E also rapresents & rectangle. It 13 also a e
) RN ’ : [N o
square. Way? R | \% | R S

-

1

=

\ : S e - ot
8, 5 B A T | -

<}
o




. N . ‘\ . N N »\! . \‘ . \ .
... Do you recall what kind. of region 1s Fbually used to

measure a rectangular region? It is customary to use a square

reglon with sides 1 unit 1ong ‘ \ ‘ S .

-

pr ey
-

A

»

- Suppose Figure F is a rectangle, with gides 3 units -
and 2. units in length. How. do you ‘finq. the measure of the '

P ’ . —
\ rectan;uiar reglon®

n into 6 congruent square regions, each having sides 1 unit B

3 3 \ |

. LR 1 . N 4

j | V ‘ . S / ‘;‘}1_
2'“. ' 2 » - -

By drawing linea, we can separate thﬁ recﬁéngular region ' ";ﬁ

- 1n 1ength ) Theqe b aquare regiona “cover" the rectangular .
region, so the mefsure of region F ‘18 6. - : i ‘T.\.
_ N Ybu see there are 2 rows of square regions, y;zh '3 1n L
A \eabh row. Or ere are 3 columns of square regions, with 2 v
' in each column. So there are 2 x3 or 3 x 2 square regions.

. - . hat is an easy way o £ind the- measure of a rectangular s ‘ \\§

. region whan ‘the measures of 1ta sides are whole number3° . |
;‘ "l‘ D - - s 7. N
Yo7 ) } 68 .. : " ‘{
o . ‘ : . 'ﬁ‘}g



i Exercise Set _;_g‘; v

o 1\\._ ;\a. - Draw a rectangle 4 in. by 3 din. - (This means
4 in. long and ﬁ in. wide.)
b.  Shade its interio ‘

e

C. Dra.w lines to. separate the rectangular region into -
g unit square regions. _

d. | Find the meaaure of the rectangular region.

\ e, What 1s the name of each unit Bquare region" i

SR Suppose the rectangles A, B, and C below have sides, !

" wlth the measures shown, Find the measures of the .o

rectangular regiqns o N Cl S T

3. Suppose the mea.sure of a rectangular reglon is 23 I

. What pairs of whole numbers could be the measure of its
o D

—— T,

\sides? ‘ \ . Co ——

et 1
-
’
7
”

%

] -

R [N [N - R N b IR SN -
VSN R N -

N o > T N
. N ) " £ d . -
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. g
‘ \
A4

59‘\ \

S i



49
[.2
14
,

Vo Sy
Co b, Rectangle D- has sides whose measures are 7 and 3.’
What 1s the measure of the rectangular reglon? -

!\

- | ‘ \\ \‘\. e . . . . R .‘ . —-gg.—ﬁ

R ok b S .

-

5. . Figure E 1s. the un:\.on of two rectangular regions. Find B L

their measures. Find the sum of their measures.

| 6, Do mercises 4 ‘and 5 show that,
. o 3>§7n(3x4)+(3x3)v

i

-
v A |
.
. - R NN -
w §
. N
i k N . )
- N : .
N "- ‘\‘ \\ .
> % :
A > )
o
=
3 .
s
-
- .
\
A
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! o
'* PRODUCTS AS MEASURES OF RECTANGULAR REGIONS L \
v S ‘Exploration N
wrwer “
" You know how to add and subtract. rational numbers. Now we |
\ahall study multiplication of rational numbers.
:1‘. - Flgure . A shows g unit square region. Flgure B ~shopvs*
\ the same unit sgquare ‘reglon. It also shows & shaded \
*rectangular reglon whose sides are § unit and %- unlt in
. ‘1ength ) o . . ‘ : o
. R . l _;—”“ . ,
N . ’ . . : 5\
\

B

You can Separate the uﬁit é&\iaz;é region into Ijectangulai;\ . &
reglions which are congruent o the %. by %_ n é‘gioh, as ; f
. shown- in Figure c. \ \ \ .

%~ a. : How many congruent regions are there?

b.  What fraction names the meadure of:. the shaded Y
_rectangular region? : ‘ o s
Y . ¥
N b ? *
» \:r’ ,
‘ \\ ' - N e



.2, Figure“D shows &a %- by §- rectangular region ahaded

Figure 'E shows the unit square region aeparated 1nto h

co ruent re ar re iona. ‘ U . W
: \ - 8 ggﬁggul & \ ‘ 7

- a. How maﬂ&vmectangular reglons congruent to the T by

‘ §- region are there 1n the unit square region? ’ )

v b, What 1s the measure\of the \%-‘by %- shaded regién?

R 4

A D T E

3. “Figure F ' shows,a shaded rectangular region 3- by 'I’
“Figure G shows the shaded rectangular region and alao o
- the unlt square region separated 1nto congruent rectangular
“regions. '

3
)

.

- A F

.' .ui”

. ’\‘k

|,
a. Hoy many small‘rectangulgr reglons are there\in‘the
unit square regionO\

‘ b. How many are there in the shaded regipn?

L. What 13 the measurg of the shaded region?

y T2 -

T .
e



#y
4

B
~

. % ,Rlgures H and I f:shoy:\ a shadéd % by % rectanguiar: |

. reglon. What is its measures .

) %%/“ ‘\\.gf

NN
Tk -

(7

.
LU

“ 5. Fgure J f_aﬁows a sﬁaded\ rectangular region larger than

~ 4
wd

A

Y
1

-

% . the unit \gquare region. The unit square 18’ shown in dark .-
. lines. J is a % by §~ ‘region; Figure‘ K shows the v

shaded rectangular region and the unit square region
N ‘separatgd into éongrug;at re angu:_lai* reglons, T

.
\ N
N \ N
Lf
i A |
a. How many small rectangular regions are there in the .

unit: square reglon? e
o ~ R £ U
b, What:1s the measure of each”small regtangular region? o

.G+ - Hom many are there in the shaded ‘region? R

d.  What 1s the'méaaure\oij the shaded region?

Com e s me aes e . :
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COmalexse thiaw ta.bie abéutlthe ‘shaded regions in Exerolses > . -
[ . T ‘ L. T . . \
. ° . \ - . R .

J . 85T U yeasures of Sides - Measure of Reglon - .
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L 7 Now.consider some rectankular regions the measures of “ N

»

o *wlaose sides «are whple numbers. c::mplete th,is tab:te.
v N ‘.‘ e N “_ v @ - L l‘-‘

R ] “‘«‘ R . \‘\ N -
~ Measures;of Sj.des . Méasure .of ‘Region” Qperation vged © .
‘; N X N “ ™ :‘ . . i . . ‘- ‘.“ N N . . . .
, v .i‘lv_\\ b RSN N ‘ - y . o . o
N V‘i‘:\ ’ y <" e e ‘ e e N

cm . T vy .6 CeL e o -
L \.,@"5 In Exercise T you used multiplica“cion to £ind the
' ’3" e measmes of rectangular'regxons, ‘bhe measure or whose .

- “‘

il

o w x
LA, sic;es are- vhble n\mbers.. -

. ’ N N . » R N ) N N
Y . N . \“\ . N .
* TR . ‘ R ) \, ~ B - . . R

W e e e will alsq cam thisa opera’c:!.on mgl'biplication when the

IR : ;\;“ “n s

N \

REs (U measures oi: the sides are rational nwn’oers. “We will say .

‘ ‘\ ﬁ“-“"‘h‘\‘ Y "‘ ol \“" - . o' («‘: :
N s 1 -

: %- x-%-‘ % beca&se a -2- By '3- ;region has mesure g - u,_
;‘lr 1

o

QP . ‘ R ‘q . L . © LY v . '
® % g, becauee a %IFO b’y %— region ha.a measure %
\ ? T » gl . ‘ - . R [ SR ‘
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RS - v e

oot 8‘ Write mathematical sentences to ahow the relation between

%he measures of the sidea and the meaSure of the region for .

-
3 \ . . . ' “ X
t:he other regions in Exercise 6. - o R,
» . T v o ) N a )
N . R A . s »\ NS - R . - -
LW ) v ’ .
The measure of a rect&ngular region whose sides have ~ _ \
N N “~
measures that are rat:!.onal nwnbers”\is the product of those .
rationa.l numbers. . Y
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. o y Exercise Set 11 ‘ ‘
AN .i ) ) ) ' ‘ R ) , t
1. . | The reglons below are unit .squa::f reglons. The measure of
‘each whole reglon is.-1. . . T ¢ @

ot . . . . S ‘\ ?‘ ) . " v‘b
For each shaded region, write - DI .

u

‘&) .the measure of each side.

b) . the messure of the region. o S

 "¢) a mathematical sentence which shows how‘ “the \mé&suregs' of *®

the sides are réla?.tgd\ to the meagure of the region.  °
Underline tm‘meaéuré Sf‘géach °Qh§.déd region. ' Co
e sentence,for A \‘is{%x%-u‘l‘ R R PR

»

s

7?7:/ ; :
78
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vz, In each figure below, the unit square is the region boundg:d ‘
L by solid lines, For each shaded region, write R |
| ' -a) - the measure of cagh S1de. L
: b)) the maasure of the. region. \ ’ o '
e ¢) ‘the mathematical sentence which shows the relation
R ; i Y L or the. measurea of the sides to the measure of the * ';
__ . o ‘,\region. IMderl:}.ne the measure of each shaded region.
\/"“/3 K \ . ! : :
t\ . ,’
. | w 22 7,4 {; /?:?," v ‘ "/5; 7 A f’; Zn -
G bk G AT
o 3. Draw a unit sqyare region. Show 8" of this region ‘oy y?
o ;-drawine; lines and ahaq;lng t region. * ‘
‘ ?. iﬁ‘ What ma.thematical senter%ce d cribea bth_e shaded region of : “
T Exerciae 39 ot o . . TS
5. \me a wnlt square region.‘ Show,. % of thia reg:l.on by L *
o - drawing \;L:l.nea and shading "the region. oY ,‘ o j* o
6. . what mathematica} sentence describes the shaded- pa,rﬁ of S .
. marciae 5 . N > - - . . . . .. : \;\.;
i 70 Du:-aw 8 ung.t square reg:u(m. Show 3 '6' of thia i*eg:!.on by ; .
S drawing lines and shadi;xg, the reéion,‘ \ _ o7
S8, - \What inathemai:ical sentence describes t;he shaded part of
: \ Exerc:lae 7.0 o . ‘ ) K
‘ o e __g ,‘&,;‘ R B ——
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RATTONAL NUMBERS AND WHOLE NUMBERS

Exploration

3

You can use ‘what you know about multiplication of whole )
ﬁumbérg to study multiplication of ra%ionél numbers. Consldexr .

the product 3 X 2= 6. N - oL

N\

1} Here.are some fraction names for the numbers 2,.3, and 6:

m N . LN

2 A

2 =2

!\ »\ R .

#
L R
o
“won

e [ T s L o 2
{
%“”; “10%
, =
5 4
%
i

3=

30 "‘:‘\ . ’ D T
-5* S . R

be another na.m.e for 6 9 .

LN

n

s

N

Since 3 x 2= 6, ‘should % X

Vsl

oy I—*tw
o} &= i—-*ln)'

« . . .. ., = shold mXxm be anather name for 6 . ox
< s, ‘ \ v
* " should :—11?- -g- i e another name for. 6 ?
A 2N : N v L) *
" . s o e 2 . 0®
. 2, a, Flgure A.lsa 3 by 2 rec’cangular region. ey
_“‘ N R A : ) . . A ) . . » \ﬂ
"._f Tt e ¢ Flgure B’ 1a a- g— by § rectangular region. »Should ‘.
e A 'and” B have the same. measure'> s
) ?} P * ’ ) o \ L a ‘).: . & ‘ »\ - .- ¢ )
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- b; Reg\ion A :Ls separaibed iInto unit squa.re regicms to .
‘ show that 1ts measure 1s X, OI:. . )
o ' - Figure B is separated :Lnto - ééngfuenf. “
N . rectangular regions.. ‘\- o ‘\ \
L ‘ \:d\. f The unilt square is shown with dark lines. - Each small L
R ré‘cﬁangular région‘ \1s :............. of‘he un:l.t square region.
" L e. From ac) and 4a), yeu know that the measure of :
B region" B 1is _’___:__n.* A _ \f : )
Does Figure B ék@w that g- 36 *
’
s

‘g. R Compare your a.nswers for b and f Are the measures

o )

. » .
R 'S of region37 A an& B the same° Does o .
v RN ‘ . 3 x 2 _ x ‘9 \‘ . N \\ - . . N N
.:T;.“" PO g. * \ . * ‘ 2y hd
SN 6. . SN N
| \3\.‘ Consider 2*=§- and 3 5 . \U}‘\\? . - ,
\:) N N 3 v A
S 81nce 2 % 3 ga 6:, should 3- X 5 S be another na(ne for 6 2 .
N %, N
. 'Pry Some operations with the numerators and denominators >
v LW "8 - - . N,
to iind a Jfractien name Tor 6..!' % . . ._\ C
J . \J L . T
X N é’v N > R > . Ttoe o e . .
U TR, 6 .a \:me tatement‘? ““ . “ )
N \“"‘ . . m @ ) -~ . «,.‘,, :! ) .
) 6 - 6 ' ° o N v N
Is 5o = 6 a true statement9 . C L
3 S e -' u : | }
B 6 \ .
“ S0 s ﬁ = 6 a true sta.’cement'? ‘
. » » .‘ ‘ ?‘ \ i " ‘ . ;
. ‘ 64)( ‘ . “t ) i o ‘\
v Is m 6 .8 trae statement? . - :

3. 5. w:lthout using 2 dra.wing, try to find. the praduct 2 x 3 by

N \‘ . ) ; 3 N
=7
2
Ue
[
. .
»

. using a difrerent pair of fraction names for .2 and 3.

e ! |
N D:‘Ld you find any operation on 'th,e numerators and
\ ;denom:l.nators which seemed to glve a fract:l.orr namé f.‘or 6 ? .a v
. - v : L ' .Y P .
t \ AN ‘ ’ ‘ . ‘ ‘ N ‘
N \ N 72 » N ' - ﬁ )




: > hd M N
S OOMPU’I‘ING Pncnuc'rs OF RATIONAL NUMBERS USI[NG mc'r:tons | ‘
NG » 7 ,Ecploration
‘ If your work for Exercisi ‘1 in Exerciae Set 9 was .,
correct, you wrote Igt:hese mathematical sentences: ¢ 7
- g 1.1 _ 1 . 3 12 v B
s A px3x=% - K 5"6 30 ‘
‘ BRI 43 12 o
. B 3X§-18 : M 3xz=TF
c . 2.2 b L2086 . .
v .o L. IX%=3 R | .0.1‘ k*§X§:=q¥ X ‘
‘1. iook at semtence A again. Does ¥ =;—;§-§;? ‘ ‘
. . R . i° * . . ‘a . ‘\; A\.'
EOTEA \ 1 _1x1,. 12 b %3
R \~ In H: Does g=53g ? Ks . Does %:mgg @
» 3 ) - . P ‘ > - * ‘ ’ . N ."
- T " Os 6 2x3 ., . .
R TR [0 Does p=gESH e o
2. if a and b are any counting xmmbers, what is the - e
» 1 1 ;v . . N ‘ :« . - . ' .
" product; 5 X ’S'_? . K . L T
2 . C L N T
-3 If. a and ¢ are aimhyhole‘ numbers, and v and 4 are
‘ any counping numbers, what 1is %- X ﬁ- ? . ‘ R :
~ o . ‘ . . N & \‘ - \‘, . .
i‘ A - v - *
.Q N N \;{k . e ) i \
. a,, Cy axc ) SN
\“ - ‘5 xa,‘:vm \ Jw AT RSN
. : N - RN & S
v » q\ ‘; . g_ - ‘.‘
. O. o . - -] ﬁ . ‘\
‘\ - i ? N hd \- »
\" » ; M » - o .§ ® » -
' ? "—\ - ; R » ® - \ w“‘»‘-'\‘\‘~ . :- \ i ‘;‘*‘—*b—m
- * * ~ -
8 * N \ ) 1Y " ‘ » " .
j . ‘ > * : "h\ )
\ ‘}\ » . . - . *\e . % o s
?" \Y\ . "1‘ . - R . . s .\ T R
e L N - - & . T
ot M - LT a ¥
S : S AP S -
- .‘ -’ 8Q . - ;' . g
: 89: TN e
a \ . > . PR A} N .,
’ v ™ . ’ N ‘\‘Q » N ¥ ‘
» l:\ . » ’;gx © : : \ > * R ! \ .& . . ,.55
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Exercise Set 12

v

\ Fﬂnﬁ a single rational nnmber fon'the prodaét expressions

‘1.

-

 9

‘\

3."

»

]haw

128

~ N

a9,

-

v

S .

N T me

. x"

Vs vy w!mzatw ww R AT

1.1 . T dy
§X5- ‘ lOv%\XE

1.
: \i

12,

13.\\

14,

%
X

1.
[
I

4

E
3.

-4

qu, mmifgmp

X

X

K/

x

X

s
U
']
.

X X

T
3
5
2 :
3'
1
3
3
)

LS 4

2\3

\

20.

X

X3

3

k

21, %

o 22.\ i:%)(g'

.e‘ ., .
;

X

Y2
23..
v \;‘3‘5

24,

3
T
2
3 E
y
z % @
5 B o I
£ X 6. 2x 5. .y x gy |
3. . = < ‘
= X 17. §' X . 26, i"]"'(‘)' X ""]""2' \ "‘
“ » 10 »
6 Ce
10 2 . -
g X % \-... 18" g -3'- ] 2%. 1 1 .
. %Pg)(wﬂg
. . 10 10%
:Iect;ngular regiona tc 111uatrate these products.
7 X K} \ . \ 30. | \g'.)( gr
1.1 i i .t e R
gxlr ) » 31, %X% "«
. W, | - ‘
o ) B
¥ ‘ - ) ‘
‘S. . \"‘ \J R A
i ‘ . ‘ . ;] . -
) i \ S a N * N ‘
B . 3 . | . ”\ :
N ) T
: “ PR . .\ \
. e “f£9fl ot N C B
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| .. Bxercise Set 13 i -
st 4. Thé table shows some medsures ‘of rectapgplar reglons. . Re

. ;  complete the table: \‘g\ ] N

T
£

" Measure of

"\ _ C | Measure of ;‘Me&éurg of
\ i \Rectangular, Reglon

o One side, - “Other Side
I - : 7 T

~

Wit
I
Lo
*

w
¢

[ 2
.

-

. 9.

-

-

alo | ~iw | uie| o | og | e [

o
Cote | uiv | Hw | e | o Ut S | e

. ) ‘k '&f"
. 2.  Rename, each of the following in mixed form or as & whole

., w——umbErs N W L S
: L o ST 16 i 12 \
° N E= § . - ) C. ' -§" . e. "6"‘ . S
B N S - - )
. b. 5 : . d.‘; 7 . L. j/ T R Vs .

il‘ e 4

... 3. Rename ‘each ‘61"thﬁol&pwingfbywamfract‘mm»aimplggt;Nfgmg* —

A
E RS S
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NAMING PRODUCTS WITH DECIMALS
b Exploration - ‘ T
‘\1. a, - D;‘awxa unit sqﬁarg. ‘ ’ . <
b\\ Draw dotted iinéa\ and show by shading a ’Il'(‘f by 'i':li')' .
| \ region of.‘ the umlt aqua.re - | '
o c; What is the. measure of the shaded regiom ‘.’ \‘\
| a4, Write a mathematical sentence suggested by youz* .
\ - N diagra.m o N -
EPYRIE a.“\; Draw»a unit square., | I )
e b, Draw dotted linés and"show by shading a 0.1 by 01
- , ‘ region of the unit square. ' |
\ c ~ wnat is the measure or ‘the shaded region'>
:‘;H d..  Write a mathematical aentence suggested by your
N - - Qisgram, . L .
R T How .are the mathematical aentences you wrote fcr F.:xerci”
B 1 and 2 al:l.ke‘> |
4, | Finish these sentencea without the use of diagrama. —
| a\..‘ Tﬁxﬁ" c. 31'6 .m‘_; e 1 Xae=
.‘b.'ozlxoa.am_;d. olxom _;_;_f. S1X 0=
- ;\§‘ ~ "Ihe Rroducts l.% have Jp_g__ _mé’ are important
\ ror Jou to remember. - You wlll use them often.
N : T
S LI . ‘ | §
’ . ‘ ‘ . ’
\ - s T
\ TS




B N

“ \ \ ‘
N S
]
N R FY- E
. The pro‘?uct 0.7 0.8 is represented in the dlagram.
L S ) ‘ o % ;i A L s AL, \ ‘
; A
0 74 v S >
. AR R R s £
o LA PSR AT pESFR R - . \ )
A G A - R
* A CTT SR RACT AR FEXA YN B . : . - . iR
“ Al e ‘
oA VO AT AP SCEA LU VACE 5720 B . . R o
l "'I’f’:l;t l!” :’:‘J‘;";: "2:' 'J’e:’:'j?'j ) . ~ . A i:“ ConC
. p 7o 4 0 *7 o ?, X
. A b P j
) o4 e " Ak AR i &
x BRERBALE R
N Al . ~ i *‘ " L ~
Tﬂi’ ?2 o
LI . R o D 5 EN . .
. : TN\ N S ™
The shaded region is a. 0.7 by' 0.8 vegilon, so its . .
N N . . . ~o >
measure ' 1s 07x08 _— S N el T
S {
'I'ne unit square region is sepa.rated 1nto -+ 10 x 10, or 300 - ¢
R cong;ment square reg:l.ons. So the measure ‘of each small squa.re ‘:‘\
region is 0. 01. The shaded reg:lon covera T X 8 or 56 small
square regionS, so 11:8 measure is 56 X 0, o1, or 0 56
Y . N ‘ oo R ' \ ' ‘J.
. : : o 07><08.-056 R ‘
N . . . . ? "9 ‘ R
The product of the nuxnerators of the’ fraction forma oy

({% and 1-5) for 0.7 and O. 8 is 7-x 8 or 56 The
‘ N product of ’che denominators 18 100 A fracticn with rﬁmerator
. " 56 lmﬁl denbminator 100 names t'.he same nmnber as 0 56 A

’ Exercise -Set 1“ L N v ...

. 1; Draw & uni@. square region. Separate 1t 1nto 10 % 10, or _
T 100, ibongment square Tegions"*%ﬂser*thi& mi-t*sque,ne;caginn__“
to find the products below. e - .
v L. 02x%08 - e 09X T Lt
Y op 06x03 .. 4 0.5 % 0. " :

..
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2t
g.
: ho
> .
o L.
: .
J.
k.,
1.
_‘l
1
. R
-
\"' )
-
’w—‘ X
A
-
-
. ¥ -
e *
<y
“ .
i ! .
N -

s

a0

Y

: '.L‘he table shows measurements for rectangular regions
‘ Complete the tane.

R

-

'| ‘Lengtn of\,
One Side

- . \\
Length 'gr

Other Side -
o N

\ Perhnete*

\Qﬁaw\\

Y

13 in. 3 1 . '
? N ? .n‘ in. f‘? ﬂ-nt ) ’ 1%‘ sq. 11’1. .
1re. ‘ 2%. 2 T ‘

2}

"o e,

gin‘.

]
. . ’ .

1 | ;

7?' yd * 2 yd. ‘e
N N - 3 i

’g 1. ) . Ei‘n. ) : ‘

1 .

» ft. l%. s, .

g

.~
-~ >
;2 ¥
' > . R g A S S V)
N
-
N\
<
»
) ' e
. SR a4 -
N \C
\ N A 2
vt )
. l \
» - 85 e X
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PRODUCTS OF mﬁoxtm.‘ S USING THE NUMBER LINE
L . \ N \
} o > - Exploratign '
. Lt T ° \ \» M )
- " . We have, used the relation between the measures of the sides

and the measure of & rectang ar region to give a meaning to the

) L
® hJ
-

product of Jany two rational umbers.

- N

It we wlsh, we can always picture § X 3- aq the measure of

v. . \
. 8 % by %- rectangular ; region». There are, however, ot.her

. . sltuations which 1ead to!the same rule: -- X % ma X c,_, o

‘We shall now study some of these other’heaninga for the |

s \ : « a
- ) product of rational numbers. ‘ : o o
S S = c“'
‘ \ ) irst let us use the number line to ’chink about what -we
o \ in 2n : L
o usually mean by- ‘of of . \ \ S
V » f y y ? 3. : -5. 3 . ] . ,\ " R . ;
) Begin ‘by representing § of 3 Look at the numbe:a, 1ine
and B&B. : . o, ‘ .\"\ S
D \ . . N “« . "
A goo—aB B ‘ / ) e
‘ . \ 3 : AT
. 0 ! 2 B
2 L 2 3 ‘ _ \ ,
3 £y 3 3 - \ . J. -
RSN

BB has measure %-
, To represent -5 of -3-, locate D bo’ separatg, IE' ﬁ.nto

! congruent\ segments AD and 8. AD - is ‘5' oi‘ ﬁ Co
AF5 showld be 3 of ¥ | S
. . - R ) . . . , R
?
e . »
R N R o
~ »‘& NN E N g . ‘\ o o . o “ )
) ) \ M \‘\ ?
\‘ - \ “ \ . N \!.l‘
\ . . »
. ) \: ‘ /— \ i ‘;@' e
. . ) . . ‘)
8@ - L
g ¢ MG

RS
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g
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ERic.

Aruitoxt provided by Eic

ch
o
In:

ol uwiw

N ) ‘\‘ v'\‘

a. § of 3- ﬁhould be a numbér which matches D. To '

- find this number, you need ‘a scale with a smaller

\unit. What scale?

A B o Y

A

-

-

{~]

v
<

4

‘olo o
ofw
ofn W=
ofu
‘la(l

3
I
n

4

4

N N . - Y
. ~ -w )
-
’ - R . !
. R hd !
? a R
* .
NN - [T [N SN N - - o ra A e m ay  As ka
. N
. \ - >
- R
T
- )
- » L4 a
- N v
!1'3 h *? ~
N - \ » .-
-
? . .
-
N ) Y
- .
« O '
N .

>~
N )
>
Y AR ]
RS B
-\ ‘
~y
.
+ t
R}
A
o0 "
XY
-
-
-~

\f
-t ® 3
) »
» : -
»
) . -
o .
N - N b :
s » St
R .
. )
¥ = \C
o &
Ly R
NS B
. o -
~ . »




¥ - » * ‘ *
’ -
2. Now conslder E of > . .
-  AC* DB | -
. - 0fF R S oY e 2 SR
L e > — ™ * PO ‘ .
N N . 0 ) 2 1 3 8
DR ) b . B . -‘:‘:- 3 E) g' 3 %
I \ * < ? N ’ ) ) ) N . ‘
B \« \ a. Wnat segment has measure -§- ? . e
L ‘b, How do you find a segment which is % of TB ?
T~ ¢, “ynat segment with endpoint” A has measure %- of
\ \d. © What ‘segmem: with endpoint 3 haé. measure -g of %—
Lot e, To find 5— of -3-, you must £ind a number ‘bn the
" "  mmber line which matches point :
' @ | If. “You need a acale marked with & smaller wnif. what
. : \mit? Shoyld - separating each %- segment JAnto 5
) o congment aegments do® ‘ S
AR DB S ’
% \ e ot \ 2
: X 1 & L & >
\ e g 2 s 3 P
v Y 3 - 3 3 3 3 3 :
¥ OB B %
. ~ Y
‘ . N \ ' . & \\ - 4
8. .\What number matches D¥ SN .
\ , e k 2 : o o
h. Ir 5. of ¥ =01, what number 18 n? v
. a i § C» ./“/ ‘
§ \\ ' X N y ‘ .
S i R ' » \
e &
. / \ |
* R . ) ‘0

2]
#
o

.

e 3



RN . . . R " R o ".“,;j e

? . ’ ‘. - ° . N
e 3 N | o t N
3. 'Now find { of 3 using the mumber line. . . : ‘
‘ AL C D E B . \ o - ;
0 . \ K \ - “‘o -
0 R ‘ v a R . 3 N o . . ) DN i R
L —- o~ e T L sy -—
R N 2 3 . 3 s . \ :
R . T .%T ER 3 2 2 ‘ > .
I\ a Iﬁf has measurs ' . Co - . o
- ~ al | .
N b.  To represent %- of §a rirat separate KE into S
. congment segments. 7B 1s separa.t.ed 1nto congruent
segments by pointa - ,‘ , and L . " » T
- A} ' ~ N
., What segment with . endpo:h\t A has mea.aure %;- of g— 2 - .‘;7
Y Y, * 3 ‘e
S a. To représent %- of" y, you need - of these .
‘ segment:s. B 1s not long enough to represent %- s
o of 5, 80 draw three more segments. ﬁ? Fﬁ and - 'GH -
. A C D'E B F 6 H o S e
i 0—‘—-—0—--0»-»»-&% » B . o . .
‘ . ) R ' : R ) \
b ) "0 . | . 2 3 . . * ®
o Wil i .“ — > s t - & > . ' h
X B R R S Y S T Y \ .
: ) : 3 2 2 e 2 ‘ .
-3 | L o
e, Segment has meaaure %- of % ‘ \ . g
. f. . To fihd {- of ‘-2-, I‘:Lnd what, mmnber matches point L, . ‘
- g; - You nega a scale in smaller units. a acalg of" - <
" ‘ . ' wnl dO_o e . . ‘ ‘ - . ‘ \ : \\‘ . . . \ ‘
o N :
‘ >, NN -~ e A - — s ~ F U L——tp—u—-—-b—-—-—-
e METTTRTTTTTR. T U T s X .
- T T ¥ F.% 4
4 (] " . 20 24 - *
LI I A R
- . What number. matches H.? ! ! )
. i N . ! . . - .
° % - 3 2 ! ; ~ 3
of vE= N ns= 9
LY ~ * . : ‘ 7
» ' l;' ‘ v [ Y \‘. , ’




-

. Now. »:}.ook\at your ‘fgsults for Exercises 1 - 3.
- . . N \&\

. In Bxercise 1 you found that 3 of %.—, %)- )

o : | . . b 2 '8

. In Exersise 2 you found that 5 of x= 15

o N A ) - ' . ) ‘ ’ . " s i
\ _ In Exercise '3 you found that § of .3 = 5 .
. : & ¢ _axe
v 4, USe‘”thg rule § Xg=3%gg bo f;Lnd
a. % X % .
1. : \; . R ' Y *
“\ . \ b. ‘;z% e % . ‘ \
I ) ‘ \- + e .. c: % ® % . . Y .

o Hgw do your p‘roduc“t;s compare with your results for -
e, ‘Exercises : - 3 2 |
_.> 7. 5. -'Are these reasonable statements? \ o,

R 6n the number line, & of 2 = O
L . \i\ ) e num e‘I‘ ‘nQ’ 3 \0 . 3‘— 115- ) , —
‘ 8 _Ax2_1 2
. . m=sXx3I=F5*T
7 RN . y 2 4. 2 W |
“ ) S0  of =& X 7.
S8 . X > 3 ‘5 : 3 t 1
* 6. On the number line below, the measure of 7B 18 .
a '\M \
. ) » S TN o n
. A ¢ B DO .E F 6 H 1°J K L.
. . O e Pl 'Y
. N N > . F [ .
K \ " .2 3
. % 9 » 2o >—p—— 0B ® —=0- >
. K 7. L2~ T ) 2 2
ce per o2 3l s s s 1 s 2.0 B on
Y 4 4 A 4 EE) 4 4 . 9 4 4 4
- . 5 \ oo
b , -
. 99 90
. o
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Find a segment with endppint A whose measure 1s: .-

| \.‘ . \ .a'l‘ \ .% of i% ’. | % of ? - \‘ S N ‘ \3\

oo b %pr %‘ ) % of %"j - . |

k'f' . o . N N o . . . : )
c. 3 of ¥ .. F oot ka0
. d. . -g-_'qf % | ‘ % of %- = 7 .
: o ‘ o ' f'\ ; >
- \ | 6 l . .‘ Lo 6 ’ . 1\, | “ »
. f.; \ g Of > ‘\ :f? - 5 of x = — o \\ .

o
N . "
. 7. On the number l:l.?eg v low, the measure or ﬁ is %

?:D

>
>
2

'S
 J B
3 . .
F
1 s
2

Q
»
2
‘_.*
‘2
2

Ty )

g

.a. with \er;'dpoint A whose measfuxe‘ is - y
' b. gment with endpoint A ‘whose measure is
1 N 1 1 \ ~ g‘
. . .. 7 -
.. ey Ii':md a segment wi’ch endpo:lnt A whose measure 1s
3 x z‘ 3 X ?‘ = ) ‘ * . )
\ )
) ‘ ‘ Yow answer to m:ercise ﬁf *eihould show that .
> S . o ~6 * 1 6 N R o ‘ 2z .
RN ‘g\_‘ of e = ] R
. Your answer o Exercise .
L Bxé- % P
- .Arg - and g- names t .
) e 6 3‘{\ .
Is tals Srues 3 of % ::
}.; ) \‘ \‘\ t - \2
. - | ; ;J\ : . ) .
w
' N-100 .
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4,

: \ ‘Pﬁierérise Set 15 )
Draw mynbei* lines and segments toSghow
& ¥ of 3 d. F4of 10
b. %’ \.o.f "% ) : e. ‘\ g‘ Of %‘

- ' \
co % Of %’ ) ) L 4 X * \
Find by using % X §*= %—;——g— .

a. %-x %- a.’ % x 10

. » . r 6 . 1‘ ‘ Ad -
b §xE BICTIE

\ 3 N \\ . .
C- \ é‘ X %‘ : .
From your resul‘i;s in Exercisea "1 -2, 18 it true that,
s o

11,1, 3 2 ‘3.2, 3 7.3

gdf 5= '3-\)(??‘ 1;'01' .Be-]ng? 'é-Of 5.. 'b(%

" Look at the number 1lines and ‘segments in® Exercises 1& - 7

In the dlagram below, find a segment whose measure 1s: .

‘8 % . \‘ ) o
b, 58.’3:. 3 ™~
c. ;} T N ‘
N .o ®
D E ] \ ' F AJ
L & & & -& ad
5 .. ' 2 - 3 - ,4 oo

- Ema Wvw W W W e

-,

u“lm .
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In the 'diagm below, find a segmeﬁt whose measure is

A

a
»

A2

5

: S

x5

~

b.

‘WJFQ_%

L ] ?—*

‘.. 5_...;

[ 3_4\

Oe ol

.

Find a segment whose measure 1is:

. 6,

ofe I8

ojo n—a

pelo 2%

mio %
~jo ot
o o3

~le A%

ol o| ¥

.
- 3

AR )
*

Find & segment whose measure is

»

T

\

RN




4 .

r

-

Make a'number line diagram to represent each problem. Then
write a mathematical sentence, tOvrepresent-the~problem and

answer the question in a complete sentence.

°

§> 'The Scouts hixed from?the school 50 a gamp 3§- miles

- away. They'stopped to_res§gwhen‘they had gone §~~of

‘the way. How far had they walked when they stopped to

) N
rest?

N
R

9. . Jane had 3 yard of ribbon for badges. She made 4

v

'badges df‘equal\length; How long was each badge?.

- »

P

10, A 5 story \pullding is h8 feet high. If the stories

are of equal helght, how far abeye the ground is the

o celling of\the ‘third story? v R

*
+

11. Bill put up ehelves in his room, each BW feet . 1ong

‘ i'How 1ong 8 board did he use for 3 shelves? = . -

3

-

c12, Sue\used T of a piece of teweling %o make a‘place mat,;

2

If the plece was -y yard long, how long a pieég did she .

AY

: use for the place mat° .
- ) ) Q}

*
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USING MATHE%?TICAL SENTENCES TO DESCRIBE PROBLEMS '

O Emplpration .

Richard*s new roreign car travels 29 ‘miles on one gallon

_of gas. How many ‘miles will i% travel on 7 ga;tlons9 -

- 729 xKT \.'\ v
‘ 203 = ‘
Richard's\car will go 203 miies on T galldns.bf gas,. v

»

What relatlonship in the problem is expresse& in the

mathematical sentence9

. - N o
o 4
- -
“ .
’ ? * A
]
? R 3
¥
» -
N hel
-
» \ ’
. -
A - .
Yy
3 ,\\ & »
» 7
. »
»
»
7
»
. .
L]
? . ~ H
- N N \‘ . v .
3
4 .
' ‘\
- ' J
»
“ . i -
. . .
»
. i 1 .
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2. Consider the problem. Mary's mother fbought 7 ‘yards of .

material to make two costumea; She used 3-3‘ yards for one

. @ i .
= costume and 2-5 :}arda for the other. How many yards of .

- mat;erial did she have 1ef‘t° ] - \ o *

Fy . . N . —anan
. - .

i ———-
A »

. i o solve this problem, what questilon Sh"“ld you ask fj,rst"

Should you asl! "How many. yards d:ld she use in all for the .
. \\ . )
TWo costumes? n B o '

»
A *

: : o : R R ‘
. ' Suppose you call this number - k. Does - .
oo Tsgeggexr

Ty mat quéstion could you ahswer hext“? T ' R ,

v Sup ae n 1s the numiaer of ya.rds lef’c t]:.w:\)efs M-k =
o _‘ Which of these mathematiqal gsentences 13 a correqt
(‘\“ . N a *
= e representatiom foz:}the problem? . “ o

: . < ‘ ‘ “;*‘,__33_..‘,%6: n . - SN s. ‘ ~ \
S (7._- 35) +"-’6=*rn ' oy

T '-6(3%:* 2g) = n e~
N  vhat about these sentences? Would any of’ them be correct \
L ‘ also? o \ . o | -
S (7 -3%)=ek=h
R . BT S

o v .o | . T 3’1 + (?3' + 26')
T A toL o \ e et e et e e e e e
- F+%g=T-n R B

Ca.n this problem be represented by segmen‘bs on the number

| ViR .
line like this? . 3% 2t »

s . 01‘.‘§'€,5§‘7‘ .
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3.  Below is a diagram of Stéve*s garden. He wants to put a
" w:!.re fence around it. Thevwire costs 13§- cents a foot,
- . What Wil - be the cost of the wire? o o

R 153 | " S

: TN S
S 10— ft - . ' ’
L 3 ‘ ’ . g
- Do you have to‘know how mach wire 1is needed before you, can
" . answer-the question, "What will‘ be the cost .of the wire'>“ ‘
. i y\ ) ‘ : e
) . Let n represent the perimeter of the garden in feet.
1 .

‘Does (103- X 2) + (15—11- X 2) =

Wwhat question could you answer mexte  \* . T

Let n = the numbersof cents the‘wire costs, - -3
\Doesl Xm='ne- \

% . |
Which of the -following mathematica.l sentences best expresaes

A

<

t:he reIationship in the pr\cblem9 . \ . \ N
- © 158 (2 + 103) x (2 x'133_15~)] =n \ ,r‘

) s (15131-x2)+10%-x(2x'13%)¥h. ‘ !

' e [(15¢x 2)+(10§x e)]><13-~n‘
Not:!.ce symbols [] called brackets are used to growp

. pa,renthasea that name. om\m,:e mzmber. ‘ ,,. L e e
] What apout thege sentences? WOuld any of them be obrr!ct o
{ ﬁlap? _ L. y )
[(1511-‘+- 15-4-) + (103--9- 103-)] x13§==n ) ‘ | ~

. . (151r+ 1511-) X 131] + [(103-+ 103) X 1351
| i (15¢+151;+io§+1o§)x13§~n ’

97" . ‘:‘1. - )
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R . o ‘ ‘Exex;cise Set_]_._@_* .

aw : . ' 52. ‘ v \ .‘J‘

Read the following carefully, write the \Mrelationship 1n each

. A \
problem as, a ma‘ﬁhematical sentence, solve and answer the ’

- ques’cion asked in the p;roblem. o - . T

1, \A recipe‘calls-for -}1— cup buttfr. I‘S you, make only % '

) ? , of the recipe, how much Buttér do ‘you need?

-
>, . » »

. 2. ! john lives '} mile from school. Harry 11ve$ only half =

\that distance from school. How rar from th sohool does

Harry 11\7&\?‘ 7 ‘ o \ ; \79 L
' 3. Mfgs. Morg;a.n‘ bought half a cake for her f‘amilyfoi: four.
. . o . “ * . ) . . R
JIf she made all servings the same slze, what part of a
cake was each person served? o
e . ... Exercise Set 17 e \
1.  Peter bought. %.pound of cheese for school. lunches,  The w_ |
first day he used. %— of the ‘gmountyhg bought. How much
. . " : -~ )

. ch 'did he usé®?

~

-

(s

2. Sara 1s supposed to practice th@ plano %- hour. each ‘c‘la;sr.' ‘

: \ N
~ She practiced only §- of that time on Saturday. What *
part of an hour did she practice on Satur \Qay'? -

-
.
N r

A

?H*" -3y Terry ate % aozen .cqokies- after lunch. He -ate '%I' d:ezenw-w

L _ _cookies after-dihner. What part of, a dozen cookie;a,[did he *
eat‘\?.\,“* (j‘a |  ‘*’
- \ ot




\5'

7

6.

7v°

8.

— 100

11.

)

. piece 2-4- feet 1ong and another piece 3%— feei:‘ic?ng. How -

weighs 8. 6 pounds, and 2 gallon of water weighs 8.3 .

A
»
“‘ *

. v

The distance from the 'library to the city hall is % Cof . -,

. a mile. What part of a mile will you 'have -gone ir you - .
o walk -K Cof thig distance° 3 a5
- L 4 <« ] R ) . R e
L\ - 1 . . i \ . .

Ned needs 8 plece of oanvas 811- feep\ 1ong. ‘He \h'a‘s one

‘much does he still need‘? RO \ B I

One-half the pupils of a school aﬁe going- ‘t'.o 3 concert.\

These chil&ren will be taken 1n 5 buaes. “What part [
of the pupils of the school W1l ride in each bus‘> . D

MJ - . oo

.

A\gallon of cream weighs 8. 11 pounds, a gallQn of milk N

pounds. " How many pounds will - gallon oiﬁream, a Sallon : g
of milk, and a gallon of water weigh together” S y - |

F ?

. ‘Carol Peeds ‘her dog -5- pounds of meat daiiy. She I‘eeds -
him twice a day. What “part of a pound of meat does the .

dog get at each meal. - \ . . - R ;);\.f
P - ) o '

The 'r%dp spegd for an airplane in 1960 was 1 526 mileo B \

‘pér shour. record, Speed ror an—automobile was 4.19

mlles per hour.\ How much greater was the speed recorded * .-

for an airplane? A S - W
“Mary welghs 62%‘ “pofnds.' Her brother weighs ‘é- as much I
. ) )

" as she weighs. What does he we:lgh'? : " . o .
X s : SR
George 1ives 2.7 -miles from achool He makes one round Lo

*

trip each aay. How many miles doed he walk to sc;hoo].%ch\ @

oweek?  y . .. T S

- R
- ~ - - K) i X -
- v . . * N . v e

99 LTS R T -
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3 N
pound of

D j12!.\?;‘ Mra. Marks bought 8 5% pdund roast and ~* T
ﬂ T - \ ) 3
o . \ground “meat. How muclg, mea’c did s% buy altogethe:b"

[

R RSt T o
13, Mr. Hayes drove 1&2.‘3 mi'.l.es per hour ror 3 hours. ‘

How many miles d e drive'> ‘ A . “’ .

A : ) ’

- v SRR

What 1s the

R

Mike's gard‘én’is 15§- feet by 205 ‘feet. W

e .
‘ area of- the garden*? \ -
N A *

L R .
.. R
> ~

T ‘\-3.5. wim's dog eats -Jfr

pound of food in the morning -and %-
How much food does Tim%s .-

*
~
. R
[}
»
- \:
*
°
i
L

L . e pound of food in ‘bhe afternoon- \ ‘ | ‘

AY
B
N ‘
» - »
SN dog eat duxg.ng ope week° . \
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" RATIONAL NUMBERS wxm SETS OF OBJECTS

N

R)
»

) rﬁctangular regions and by using: aegments on the nwaber 11ne

L va‘ N :
Mhltip&&cation of/;atienal numbers can also be used to CL

B answer\some kinds of questions about sets or obJeJis

~

- T o . Exploration
2 M . h ' X . N »

,\ Picture A reﬁresentS'a set of golf baIls.

3

: this set is separated 1nto subsets,°with the same number ar

*

© balls ip each subset, . L o,

. *

\‘)v

\‘)

-

“ 1.. fHow many balls are ‘in the set° What rational’ number

\.

. represents the part of “the set 1n‘eaaﬁ subset?

. \balls are. in éach subset? Does the sentence %-

e

of -12
balls are 2 balls describe thi§ situation?
\ 2. ~Dmaw picturea of. the set of balla separated 1nto fewer

subsets, wiﬁh the same number or balls in each subset

Can you do thia.in more than ‘one way?

~ . N N N ~ <
N . . v
N . o - R R R . K -

. . N N . N RN . N N
e : RN . . 1 ’) TN v

You have 111ustrated products of rational.numbers by‘using

‘How many

.

‘In picture ‘B



| Pictures c, D, E,F, G- show the balls ar:ea.nged in arveys.
The broken lines in each picture show the aeparation or the
se’c 1n’co subaetss, with the same number of ’qalls in each \
 subset. L ‘ | \ | ‘ oY
00| [onig| 98] 010
Q00| 000 [ e 9 |8i8ie]
. - T : .
ORQ| 0IRI] 128 8] 9.9.,9] =
QOO i1 QD O 866 .
.C- "D’ . 'E F a
' N 7 : T N '
» R ] ] - .
[}k o
@1 | ) o
NSNS E '3 .
* { Pé-@;a_%-‘?——.;: :‘ .
b Gl |
P |
L . N
Wri’ce a sentence 11ke the one 1n Exercise 1. which .
describes each picture . ’
 Use the pictures to rinq *
é._ % of 12-balls . T d. - % of 12 balls
b. g of 12 balls . &) g ef 12 balls
¢. P5 of 12 balls  f. ':f%‘ of 12 bvalls
B \ - S,
3 . %
1 .‘% a A - ‘{\
: ? oW & . ,‘)
N 102 N N




i.

‘ ‘ . . N «* . ‘ * !
. "\‘&( : . \‘ - ,\,\\ v .
é.‘ ) Is % of 12. the same number of balls as 3- X lig'
| ‘9 Is -Z‘f of 12 the ‘same number as -:% X == ‘ﬁ 2 . -
" N " o -
c. . Is % of 12 the same number as g—x ¢ ¥ -7
\ “n \ o
d. Can yGu use mult;ipl:lcation of rational numbers to find '
. ’ohe nwnber of ob,jects 1n a part of a set? L . &
Do your answers in Ebcerc:lse 6 agree wit;h what you found‘_ ‘
to be true when you used segments on the number 1:1ne°
- a, ‘~DraW‘a picture\to rep:.r-eseht a set of 12 iicoric‘ep s
: sticks. B : e ;. _
" b. \You wish to divlide the llcorice sticks among 5 bo;s;s. ) \
| " Drait rings around subsets to show the whole sticlga S )
. each boy will get. D I \ \ \ . ; N
e, Show on your drawing how you will divide up. the S
| ‘rema:lning sticks. - ‘ Vo ‘ \ ‘
ii, Write the rational number wh:!.ch represents the number ‘ .‘:
s‘ ~ 01’ st;:.cks es.ch boy w:lll get Is\‘yoyr reﬁsult\ eqpal to : -
| %Fi : o ) . * . & - .

-Eﬁcefciae Set 18

\ >

Draw pictures of golf balls. Then write the mathematical

' sentences. et e e

a, é‘. of 15 Ca) ;37- of 28 T 1 %
. g_ of 21} - z-\ . a. . %of 20 e ‘.-‘. “\“ T ;“ "'
¢.' of -of 30 £ 3 or a2k |
103 v ‘
¥ . ; ' e 0
T St 112 .



' : A ' ' ‘”
- ’ . [y - v
S NS s *
PO > . '
‘:\ . v . 4
TooLa, \Find n: 4 - . .
N AR . . N ) ‘:“ _\_a * i n -
L. 'f'”l*m.“ . d 7"‘28
. o . i » . - ‘ )e E . :) Q'r
‘\ ‘v T %x g\:r= n » \‘\‘ “ \eoo % "I"= n . . ."

»

. o ° \
v B

\ 3'; Compare your results :l.n Exerc:l.ses 1 and. 2., 0 - i ,

N, *-omy two-thirds of the pupils in ‘Bedrord School. can be

seated in the a.uclitoriwn, 80. only two-thirds oi‘ the classes
may g0 to the assembly. There are 33 elasses. How many

L X

classes may go'> IR [ .

.-

Lo ‘
©5.  Jim said that % of his 40 tomato plants had. tomatoes
on them, - How many plants had tomatoes‘> How many’did notv\ r

s 6 " The rerres!ment comiﬁtee‘-estmated it:l-ua::l:“ -13;- of the pup;.ls‘
I -~‘~a.nd parent.s would come ‘o t-he claas picnic. If, the§e were h
;o 84 pupils and parents, how many ‘people d:ld the com&ttee )
‘;"’ v ‘think would come? \ L ‘ |
. ‘ \ : -~ N . \ »
« T s A cléss had a supply of 1 grosa of penc:lls (lhll) when T
| school began. a month later they had 8y 1ef't vhat o ,
rational number tells wha part of theilr suppl;v they had. i
‘ left'> N ‘ i .
“‘“‘“f?f“""i“ﬁ;‘ﬁane‘hs‘d ’“‘“‘2‘15““’““QueSﬁiona‘“r‘Igh‘ﬁ“bn‘f“a"“"bes‘t“witﬁ“?() queatlons.
\ . What rational nmn‘ber tells what: part of the test she \ R
- answered correetlyfi : ' - . ‘ :
t N “\ N ‘) ':;
\ . 108,
§ : :
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PROPER‘I‘IES OF RATIONAL SumBERs t e L e
‘ . . Explovation o e
o ) . : * . ¥ ¢ ~

L y AR

S * 1 LI
e / “-, You know severa;i. .,propertiea of “the operation of . . / o
A \

¥ Y

* }nultiplication with whole nmnbers. comutqtive, Associative,

[;m, .

CJ,osure, Property of Zero, and Property of One. “You also kncw o \

tl;)e Distributivq Propér‘cy, which relates multiplication and '

. A
‘ additioh of whole nmnbers. o -“] N ‘

\1.‘ \‘f Illustrate each of these: propy{tgs with whole numbers.
/"Make diagrams (using rectangular regions or segmenta on

L the number 1ine) to 111ustrate the rollowing products. SN
) ) v o T ) "}
2. 8. '3- X %- ‘ . \‘ s
s b-\‘%x e e
< R N | > \ N ) N - | ¥ )
‘31.‘0 a. . B'X 3 . v e “w\ v “ . - s
‘\ ) RN - ’ ” ) B s
- ‘ ‘ 2 T \ v a‘ *
b I x@ . \
C 5 - ’ IO L - )

\ 4, PFind the prqduets in Exercise 2 and Exercise 3 using
A& .
S x° a X ¢ RS -
. Y “rxa. K : ' R
) ‘ M o . ) * [N W
5. a.- Is % %: %x‘-g a t:ma statement?, \

. b\.‘ Is ’5- X 3 = 3 X 3- a true statement?

N ”F \ what property for multiplicaﬁ;l,éﬁ ‘.c\:\f'*;;{;lbﬁal nmnbers :l.s o

\ suggested by Exerclses 2 -5 ¢ T

. e’ o © . 2 \ i

: v + ‘ : . ‘{ i e,

X ‘ .
‘ \\ ~ .’
N 1y N ) 1®° ‘ )
® PN »

.



70 A0 s = (%r\x%)‘x%\ .

i T. bo‘\ :b’: %rx (?X ‘5.) \’ N}

AEN »

]

B'a s (7><1;')X%

7><(1r><‘2)

e
4
e .

f
o
.
<t
]

. 9. a What is true of the products 8. and t in )
” . Exercise. T? : o " S
. Wnat is true of the progucts s and & in
S Ebcero:lse 82 \, . ) S

- 10,  VWhat property of mltipl:l.cat;lon of rational numbers is L N
;;,\ AN \suggested by Eb;erc:!.ses 7-— 8 - - ‘ 1’ o \,:

1l. F:Lnd the number§ n and t b'y using drawings 1ike~ the R X

ones on Page 70 for Bxercise Ao

. N

. . N
< * N

T %'?‘?@*Nyﬂ e \
- b t = (g '3-)+(§ ar)\ ts

- R N " N '\;\,‘\

it

2. Which of these sentences :l.s Yrue -in Exercise 111?

n>t . amtl 0 Facs ‘

) N ~ ) N . N
* . . NS .

13. . State a property of rationa’l numbers suggasted by - o~ ; x

W0

L ,Exe‘ct'c:lses 11 - 12

oy

o O T e e v e e s A e e e e g o+ Atha it S v

.Find r an‘c\l*‘a‘: o o \'7
“\s o ‘ ‘ ' »i\‘

e NN TN . .

Lt

L an e 9xd -
| '.\ R ‘,‘,\‘ . : ; - o NN - .‘“\ |

N " LN 9

: A N . T N X B .
B R ~ ‘ N R . R L) N v
. : - Lo : d
. ‘o . NN . . . N N
w Ry * N - N :
< N N N N NN N N N NN R
. N . ¥ . R
S N . N . . . N R BN s
~ * N . . N
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- SR . .
. i' . * . hd R
\» { - 3 » .\ .
© 18, ‘\’]rma.t _prspérj:y’of rational mumbers does, Exercise & ‘3 -
% suggesty o R L .
»*16l ‘Findj,'r\ and .s. Exp;eess your answer in s:lmplest form.\ o . ‘
’ R ‘ \ R o \ : . IR
17, COntpa.re sach” product in Exercisge 16 wi‘t:h the fa.ctors . .
oL What do you observe° o : I \ . .
18, S‘bate a property of rational numbers suggested by L ' (
. iExercise 6. T
19. ¥ou are used to working with rational numbers that a.re )
easy to picture. Here are séme na.mes i‘or less commonly ‘  \ oo
N i ) 31 - \ . . ) \.‘t s A Y ~ \\ \» NN
used raticnal- numbers- 5%- and -35 . \ L a
.;" - - l \ ’ X v » » t &
', Can you M a recta.ngular region whaae sides have ‘
‘ \'\these measuxees? o - e, . ‘ ““} _— \
b.. How would you find hhe measure of the regiqnv
.+ e Wnag kind of number wowld your result be? ‘\
d. ~ Make yp two other strange rational numbers,  If they
\ ) ‘
s were meaaures o:E' the Bides of a rectangular region,
T what kind of number would the-measure or tht? region
. ber o,
“\ .0 e.  uhat property of mul‘l:iplication or rational numbers
| .. dces tnts suggesty S AR
. R . ‘ .‘; “a
e . ‘ R
\i ~ A ‘ - :L\o?l \ o
.o r . \\ ’6
S ' kY iy
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Eu.\f . - . \ ~Exercise Set ;2, 3 .
- L N N Ve - N . : - . - AR
: 0qpy and complete theae multiplication charts. ‘Express\pro@ucts\
: ‘in simplest form. - T \ - X
. 1'. ‘ | l’ ‘\' " é' o "t': N N
‘ > \ l 12 (13 (&1 ‘ B (S O 112 |:3
*1Z213|% |3 YLEPOIE TR
i %’ ”%i‘ ) 0] o]
2 - 1 9 ) -’\.;\
3 12 z
v 2. . ~
3 o]
LY A @ 3
Y ) 3. K
- 5 Tl
T, 1| ,(;J "
~ ‘ ‘ L R ( . ,
3“ - . 8-
3 N Y-S EN ‘ ") |
. X 1.2 J 3 5 ‘ .
-? 1 -: - 3
] 3 :,
4 ) ! \ ) " N
y N [ ) M
£ 5 N - >
' Y ° \\ | . o ‘ t_j‘ »

n R ) N . R Al
T L What property (or prqpartiea) do you find illustrated in

N .\"‘ [N K - “.‘;
: sachwsh&mtz LA SR i SO — . ;
» . R R \ ~ g
. . :
" N
‘) “ -
N uﬁ»;;i:;;
b
s . i
N ’
.
'/
-
» N 2 .
~ v .
B4 - A LY 1Y
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s
He
-‘ . - N \ N - > -
LR 3
B C D . ~ L
- A . \ . . X t . »
RSN '}mw‘far does Willie uraw&in 3 minutesv :r.r he starts \
i“::\t “V R {;, :’D \ *
;‘}¢>, ::aﬂ 4, what point does he reaeh in 1. minute in .2
?\;\){ ‘minutes°* 1n ?%-‘minutesv in 3 minutesv ‘ E,J o
- N Fbr each part of Exercise 1, write a mathematical sentence R D

which ehowe the relation between the time Willie crawls,

*
~ N .
» N
D

‘~hie speed and the distarice he goes e . . :
3. Between which 1a.bel-‘ed points w11 Willle be whenthe has. ¥ - " .
L erawled 2-1;- minuteS? Iq; m:!.nutesv §- “x‘n:‘lnute? %—. ininute?‘
- o |
4, write a mathematical sentence for each’ part of Exercise 3
& .
5, \.What operation is 1ndicated in’ each mathematieal sentence
' in-Exercises 2 qnd e . .
bR . a. IF Willie starts at A and’ crauls, less than one .
. .minutef on which Be&nentz mt.ﬂhe be2 ... *e e e
* b, If Wllle starts at A “ana erawls more than one ) .
' minute, where'will heber % . .. .
:’ C ) [aY
. | | o . c
. \ S 109 )
= hd ’ ’ ) . \ * o
o ., » i“l . .
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%

2-.2 hpurs ® in. 1-1;- Hours'? 1. hour? % ‘hour? % hour?.
hour? hour? * N . . R
3 T"' . . .
Record these f‘a‘cts 1n the table below. : :
v JET PLANE -
Number of Hours ~ Number Qi' Miles Total: Number of
R ) per Hour. Mikes Traveled -
Ty . - 600 b x 600 = 2400 4
h / Q . x 60 Q\
3 hd 1 600 b
1 * N » 7 e .
1 \‘ ‘\\ y o .
* /, 1 o N 600 '
. 3 600"
. %’ o ? : 600 " X Y ® o
" 3 600
@ = ‘ - : S
1 i}ﬁ ’ ‘ 60@"% ‘\W‘ b :
. ' o~ R
_2:;‘ What operation did you use to answer each part or
- . e
. E:xercise 1" . ..
i\ ' . N \j R -
3. ‘;Suppose the Scouta hike 3 miles an hour. At that rate,
, how far do they walk in 4 hours° In 3 ‘hours? Make a
\table like the one above. Use the game numbers of hoursy
. . . . A . '
wta 10 )

1.

T . -

R

Exeréise Set g_(_)_ _®

J& Jet plane travels 600 miles an hour.

how far does. :u: travel in 4 hours‘>

At tbat ratg R

bl

in 3° hour;s‘?_ in




'S N - - . R .~
» - 0 N
\! .

5, A fas’c lively turtle ‘walks \B mile an hour.\‘ Make a table
R like the one above i‘or the turt.‘.le. what operation do you o -

v
»

. use to find his d:i.stance's? A iy

3

2
..

Uae your ta.bles for Eb:grcises i, 3 and 14 to answer these ‘ *”}

»

questions. e, - ,-

\\-5. " Make tlr}ese ‘sentences true by putting s <, or = in the .
| vblamk e N | "

»

-

 Plane = . Seouts' Turtle . . . .

ot

. S T R R R S
a. 4 %600 __ - 600 ¥ .x3_ 3 4 "8-—--—3
C . " S0 6do T A g
. b, 3 x 600 600 3 X3 .3 3 Xg...__.._.__,g
1 . L 1 | sl 1 ‘ 1 ‘
Sc. ~)2§=_’<\600....‘.‘..,.;_590 23x3 .8 ,gé-_xg_______g
4, 1y x 600 600 1¢x,3;,;_;_«,3' 1%r><§;....‘...%
e. "1 X 600 600 . 1 x3__ 3 1 XB‘WB‘
£ 3 . x 600 600 F x3__ 3 %X§._..__..%' .
g % x 600 60 z x3_.__ 3 Fxp___ L.
h. ‘% x 600 600 %— ><3-,;_:__,_;,_,\3 %- X%'_....._%
T ‘ & 1
To X -8

i
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6. Look at the column in Exefg}ge 5 about the Jet plane. M;_‘;“_,_M;‘_ -

'a, What rac:tor is shown in each product expression?
o . w - )
ST b In wh.ich 1ines 01" the table 18.. the produat greater tha.n
R this ra.ctor? equal to this factor? 1ess tha.n this
N . . :‘_ \‘;‘.: ‘;\:\‘ ‘ N . : \:‘ ‘_ o )
factcr? . EO R . N
ch do ;you explain your obaervabion :l.n b kd
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“c‘\ ‘How do\you“explain your observation in b.?

In which 1ines of the table ia the product greater
thén thia factor? equal to this factorv less than_

» ’ -
. R R

this factor?

»

Answer” tﬁe questions in Exercise 6 using the turtle

\ column - \: " \ \ o : o .
_Examine your agswers for Exorciaes 6, 7, and 8. J
Fill In > =, < to make theg\,sentences true. Put the
same symbol 1n both blanks of each sentence. -
\ a;i 1When one factor in a product expression ‘ .1, the
. product\ . the other. faotor.
b. Wnen one factor in a product expreasion - 1, the.
\ produot " the other faotor. N
c. When one factor in a product expression l,\fhe .
. . . product the other factor. - o
A R ‘ 3. .
, , %;
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- . .
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A NEw PROPERTY OF RATigth NUMBERS RECIPROCAL PROPERTY ‘;*;

‘ ., - You have seeﬁ that; some properties of whole numbers are; - " ‘

also properties of ration&&-'ﬁ"'Taers Do you' thifk t,hat rational l
\ ) numbers may - have some properties wh:!.ch whole numbers do not have?y
Ce \ I~
IO W Exploration-
N -; o . v

.. N > R N N . . . N . R e N . . ‘;\C;,\_‘ .‘_'
l. . Find r in'each sentence. . S RS

.

& r=@pxe o re2 xg - r= %x | *

;'959' .f‘?;' XT%'

¥ 3

&
L
U
E#O
X
)

\227\’What do you notice about - the ‘product in each part of | ‘» 7
Eb:ercise l‘?- . \ - - S " | ) -.\i B ‘* ‘
N . X > .; = N . R . \.'
3. Write the two factors in Exercise 1l-a. What do’.you notice
about them;? - ST n " \
4, Do you notice the same thing about the ractors 1n A
‘ ‘Exercise J.-b through 1-;{‘9 \ ) . - .
o TN " o \ T
\F:!.nd.the ratiqnal nuiber n ° which makes efich dentence true. .
5. Exn=a
N - " -
\ 6. nx 1-83% 1 ~ . T S -
! 70 1’ = g'\xégni‘ A
Y8, nx -:-"52- =1 '
3- is called the reciprocal of % R f L

ﬁ :La the reciprocal of . ’?

o 12 |

L} o A
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9. nat 1is the product when s number' is miltiplied by its 3
\‘ ‘; = reciprg&%‘? . ‘. | ‘ | , S . \
iz;_\ﬁ;f\10, ‘\F1nd \h in each sentence' “\ |
0 x gn\ 6.§ n = %»x 0 . };\\ TB'X 0 ‘;‘f

v

ﬁ'

. &

%:xugi | d. 'n= g-x g- ‘\TQ . n = 0 X ~%

\igll; What property of multiplication of rational numb&;a doesﬁy

v

S Exercise 10 illustraté9
. ) N »
. : Y - . ?_.3

e C \%?. I possible, find a rational number n  which makesleach}

e sentence true: L . . e

S A \g-x An=0 . - "e. mx0=1 - . .

b. n X ,E. == 1 - . d. h 0 x n =0 # . :' '

h “. 6 > e T M
s \1i .13, Is there a rational number!yhich does not haveﬂa reciprocal?
. N ) N ..
S Is there morewthan one such rational num’ber9 S
. 14, Can we stane this property ror rational numbers? For )
. “every rational number 2 1f a' 1is not 0, and b 48
R R

N ot ﬁ-a-_, N - . . N
L L om0 fxg= P
le\«\ L R . \ ‘ o s < s T

CA5.0 ould the property in, Exerclae 1# ve stated this way? f‘

*Ewery rational ‘humber except - o has a reciproéal. ‘ ‘ff\": fj

2 N

16l5“Th1nk of "the aet of whole numbera. Can you £ind a whole

' DR : SO IR _n._&;’_

E§ i — number n such that \ N
- A 5 Xn= 2 ? nx8= 1 Lt

7. \DDQS the aet of whole numbers have the reoiprocal prcpertg, \fé
SRR :\~'8tated in' Exercise 15? _ - o 3 L
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. ‘\ - C 3 ?u‘ L .‘/
La8s Fim:l a rational num‘ber .n  such that the sentence in §
o , .
Exercise 16a 1is true Do the same for the 7entence in B
Exemise 16b. \ ’ - T
BFN ) . ) . T X . ‘ N ) - ’;
. ig. Do you. see an easy way to f‘ind the reciproeal of a rat:lonal
s number” T - - |
SN : ooy R /
: 20. Tne measure of 1 rectangular \region is 1. F:lnd the
‘ o measure of a- s:l.de, 1I‘ the measure of the other side 1s:
i . ‘ i ‘. ‘ - a ‘ ' ) N R ) ' g e . ‘ « ; ‘: :
| vooogs el a0 e 025 ¢ R
. ‘ ‘ ‘ ) * ‘ ' f . ‘ “ ' . *
: rr 'bhe Eroduct of - two rational num'bers is 1 1, T
. § \ each nmnber 1s the rec:lp;-ocal of the other. S N
o % . B -
) '\‘_ a B . Exei'cise Set‘ 21' L B ‘
: \ - i ‘ . N -
1.0 M, Brown bought 6. 1 gallons oFf gas on Saturday and. T 9 s"
- gallons on Sunday. How many gallons of ga.s Aid Mr,. Brown e ‘
\‘~ J \'
. buy on ‘the two days together'> . .
- ope Jet averaged 659 49 miles per hour on its test flight.
) Another Jet averaged 701.1 miles per hour. How much _—
greater was the a.verage speed e the second-plane? o
e o a®iate 1 2.7 tnches pen . ¢
3. If the average rainfall :Ln a state is 2, 7 1nches per . .
A month, what will ha ‘the total ra.:l.nfall for the. xgm. ‘ 1
Ly, w}lat is the area of a rectangular room Whose aisdes are \121;-
B i’eet and 15° feet 1ong? - T _ i T
C oy . . e > Las
;:f s N . : N * ¥
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10,

13,

' hours2. ‘ RN !

- L C2 - : .
. Allen drinks 1} cups of milk three.times a dsy. How
_ many cups of milk does hb‘;drink in §ne week ?-

- For the ’s‘ummer, Riek and Sam ‘cub lawns for the ne:!,ghbors;

P

_Jim4s '50% inches all. Sally is 483 inches tal. |,
; Hov& much taller is Jim then Sallyz = .«
A recipe cal],ed ror 1-1;- cups oatmeal, a.nd 1%,-\ cups flour, ‘

a.nd 13- cups ralsing. How many cups of dry 1ngredients

were called for 1n the rec:hae” \
A v . N B N R * h ‘ \ * ‘g

Joel has pianted % of hia garden in vegetabﬂ.es. 315 ~of ¥

this section is planted :!.n tomatoes. What part of the

whole ga.rden is planted in toma.toe,a?
S S

I 1. day is of a week, swhat partiof the week is 12

Ty

N

Al

- 3

_ Eddale's house is F mile from .achool. How far does' he

walk each day 1f he makes two round tripsv How far does

he walk each week? \ T SO T

T@gether they charged. 3 dollars dn hour, ‘They worked

-7-1;- hours each day.\ How much d:l.d they earn in one da;y?
in one week (5 days)? '
"Blll 1is 23- years:, older tha.n Bob. Bob is 3%-‘ years i >
Fy ) o \ ; t . . \
~ole.er than Jack. Hew much olf.ier is Bill than Jack? - .

The measurements of” the s:!.des of a rectangular ahee’b of

mei:e».:l,L are 17.2 1nchea a.nd 9 8 :lnehea. :M?at‘_ie the .

area. of the sheet :l.n square :l.nche$'>

3 e ) .
~ v .‘ﬁ <y
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- How much rain fell duz'ing the other eight months‘>

N -

~

g

R} .

‘California had 3.6 :l.nches of rain in January ‘5.1 inches'
An Febmry, 5.8 inches in March, and 4.4 inches in

April The total amount for the yea:c- was 23. Q 1nches. ‘

%

+

Mrs Jackson ba,ked 22,- dpzen cookies. For 1unch Helenk
‘:ate qr dozen, J‘anet ate 3- dozen, Dottty ate \'6" aozen,~

and Ellen ate --5 dozen. .How{,many\dozén cookles were -
left, ‘

LS T,

ur

g : .. Cwas
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COMPUTING PRODUCTS OF RA‘I‘IONAL NUMBERS USING DECIMALS o

BT S E:ploration SR . N
' (Ex‘bending ’Dec:lmal Notation) N
* 1.  You know that ¥5.687 means Y - .
““(uxlo)-»(sxl): (6% § )+(8><-6-6)+(7x—5-53)
Suppose you see the m:meral 45 6872 what number does
the digit 2 rvepreaem:*D What. should ve the place-value
name?. In the decimal syatem of nmneration P the value of
. \ . Y <o
v . .each place is Ilﬁ the value of ‘bhe place on :Lta 1eft. For
L : \example, R . \ ‘ \ - 'S ‘ :
- N ‘\
. 1 \ : :
.. + e \0.»1 = e NN - -
. N R me - ‘
.o = i% % ‘I% - .1-%5
< A e \ AN . )
\ 1 1 1 N B
o : BN 0»001 = K = N \ 1
- o "3\ 100 | "‘"66‘6‘ N

: ;\. R 7 the value of the next place 13 I'ﬁ P "'336 ‘or m

"The digit 2 1n the nmneral above represents 2 X m

oo

or 2 ten-t;housa.ndths. ) e .
. oo i §

2. ‘Suppoae the nmneral 18 45, 68723. Wha’c \nmn'ber‘ does the: 3 .
represent? what should be the place-value name? . ,

. . B ii

L

A &\ . N “

| ‘ 118 g
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3. Does . the chart below agree with your answep?’

N2
»

3
~

v

NEAN

Hundred- thc@usaﬁ&s/

4

’
-

T~ -

Ten-thousands .
Thousands
-Hundreds -

Millions B
‘40 Hundréd-thousandths
E

M Ten-thousandths ;/

© Hundred ths
= ‘Thousand phé

= Tensl

\ngéries )

oy Tenths -
F Nt

»
~

\ ?Exércise Set 22

N Express the meaning of the numeral - 97. 011682 1n expanded | > .
notat:!.on, L DT T \ ‘

t.e;‘*\‘ Jack wrote his answer this way ; . o
| (9x10)»a- (7><1)+ (oxmh (uxm)+ (6xm)+

. (8 X —6-——66) + (2 X m) N | . . |
Bill wrote this~ ; i ”s \
(gxlO)‘*‘(7X1)+(0X-—6)+(l}x....2.),}(6x___3_)+

A

3

(Bx--ﬂr).»(ax?)

Whose answer was correct?

'3  Show that . 0.2761 = 1%1%5 by rirst wr:!.t:lng 0.2761 m e
“e:cpanﬁed notation. L \ o X

- . - N
> . . N N
\\\\\\ N » ° - N N
. . N 1 " . N .
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. \1: #;‘\;Wfite_the\decimdl(namé‘fop:‘ . Lo e a
\ L0 . ‘234 thousandths

RS 17 ten*thouaandtha I | \\: o '\ : L
s c‘ff 346, hundred-thouaandths BERE | o N s

‘5. Write the‘fraction form for \

. a. o.zs6T Y
| b, 0.01682 . oo A
o 325678 - . oo

N 6. Suppose you wanted ‘o separate a unit square reg;onsinto
) ‘ square regions to show ten-thousandths. How many congruent
) segments should you make ‘on each side of the square?
! ; Exploratian _ ,
R o
. You know that-you gan multiply ratlonal nnmbers with ‘ﬁ .
decimal namgs by thinking about thelr fraction ﬂ’r;s. Is there Nlif
another way? - ‘ ‘

.

Consider the product 4.53 30,007

s e 1l53=;3£-5-453xm=453x-§)@

.. 0.007 = '75%6“7“1'666 7*"13 SR TR

c. S0, 1#.53 x 0.007. = (453 X -—-g) x (7 X —-—3-)
; : l - )“T‘ S L:_. o e i e s s e e e e

A
it

- (453 % 7) ‘x :
( . (-]Bg

£
-




e ‘1- e = 3}71 X 166660 . : f T E
. J?\ . S | B m=l0.03171 s ‘ \T \‘Q
. 1. . Explain line 2 and line b, o .
w . \‘\ ) V0
2. What property of ﬁational numbers is usdd 1n line d ? in-
‘“1:Lne e91n1ine £
S ¥, ‘ N
3. What is dqnﬁy” 1ine &1

hg' What law‘of exponents_is\uaed‘in"liné h 5

: » : \ A - \: coe e
. 5. How-is the 200, 090 obtained in li;ae e

Lines f and g show that ybu can find.the product or two . :
‘\‘rational numbers named by decimala by a) multiplying as ‘h . ;:%f

though they were whole numbers and b) placing a decimal -

»

‘~~v‘i.*\point to indicate the correct.pla e value.

A TN N

;The first step 1s familiar, wa can you tell where the
decimal point should bes Look at line X Jbelow, Cn T

I w a 53 x 0‘007 - (453 x --§) x (T x 1-55)

M, g e .

- \' g " | r‘a (2453><7) X ('-55)

. -

AR

AT " ... 03171. | e

R R

no you Bee an easy way to tell what each exponent should be?

‘~:wIB there an eqay way to decide how many digita in the

K
\tt‘
\3:
LY I - ol
. ¥ M
M . oo i . . N \ .
A N . N - - . ~
-t : . > . v . N
BN : N | oo SN R . . . ? : J
e Vs .. ) > 121 L. > . . RN R
N R S A N AN N . N . . NS
V. v \ N - . - SO )




.
'Y
. M %,
o *
» N
¥
3
-
‘“
‘.
N
-

[NV S S

‘write these products as shown 1n 11ne k. . ~
“an“ 2."“6*3-1 ‘. C-

S b. 0.513x 9.2 N

Use the vertical Torm as shown %o find r. :\ S

¢ = 3.25 x o.ou\\_* S 6.

= D.048 x 1.6 \ 8.

1. 68 X 0 005

i

B,
Al ?

6.2 X 1;0&9‘

A - N . “

| Since you find the product by rirst multiplying as with

\whole numbers, 1t is ‘convenlent to arrange your work in

vértical form “and record your thinking 1ike this:

;1k, 03 9 1049 X -§
62 x.f% R R fi‘f

O,

(09] oo
«
¢

‘t'

2 -
D)

© 65038 X =4y
BT

P
IR0 N
oo O
Wi WO

- Exerclse Sé¥\23

> N
.

- »

o 96 % 7 7 rl

T = 617 x 0.29 - i 7. r=0a8 x Qf056 N
= 3.68 x .42

r=3.1x% 0307 ' 9. r=19.03 x 8.5

\w— ‘ T aaa e - - [EV S S NN v - -
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RATIONAL NUMBERS WITH DECIMAL NAMES e

-
J ~

yQu know, that the decimal name for a numb%F can be written o

3

easily if the fraction name has denominator 10, 102 107, ete,

What about numbers whose rraction names hgye other denominatorsO'

Can you name ﬁhe number E‘ by a fraction with denominator 10

-

or +100, or 1000°° Since ﬁ'= fg%» %- and 0.25 name the same
. . N AN o
number, ' N L

~

DY

> *\‘ : Exercise Set 24

. . R . : . »

T N

1, 18 possiq;e; for these numbers find fraction names with

DR 2

-

’

whole number numerators and with denominator .10, 100, |
2000, or 10, 000.

¢ a, 1;‘ f. B" s
sb¢ g ; g' ’11. N
L . S
N 3 ) \ \ A § 3 > :
’d. t h 10 o
- 5 . “‘E h D

2. Ybu should have found rractipn names with whole number ;
: - numerators for all but three of the numbers 1n Exerciae .
Explain you could not f£ind fraction names with whole

“ number numeratora for these three numbers.~ (Hint: Fﬂnd.tthﬂ»w~&-~—
primé‘factorization of 10, 100, 1000, snd 10,000 Find

¥

the prime factorization or the denaminators of the fractions o
- for tha three numbers ) - o \,ﬂ_ i \ ;
| O RN
t, 123' E ._\\ ‘ . o o \ ) ¥ NN m




: . . | .
\\\ ‘ N\ [ b N
"+ 3. ‘Write decimal names for the other seven numbers. ., N
4, In your answers for Exerclse 1, which fractions have the
e _\ N . . ) . : _ }
, ‘ . same denominator? Lo T
o - RN ! . ) : R N T . : .
e 9 o . . B N . e ) . \ =
3 » -
\\‘ . Dl » . N N
AN \ W R e N
N e ﬁ . ‘. R \ \ :
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USING THE DISTRIBUTIVE PROPERTY . : e
| Ybu have found pxoducts of rational numbers by using their

R

. fraction names. .

A ]

Y

\ \ “‘ , . ‘ N N N N \‘ | . ‘ .
fFibst‘wqx : N 5§- l X %}» gf =33 . :
- . ‘ . . v 3

Sinée 5%-§ 5+ 1, ygu could also use. the distributive prOperty‘

\\ . . e

-

sy 6kse6x(s.d

fl

| | (6x‘5)f}-\(6x%)\.
<o \ \ o= 30+'§ S M

&fd oo~ \“ . N . a R f .
: L ‘ : N = 304+ 3 -

- : * M N ) N R PO

.6 X 5—4--;‘ 33

You*ca? 111ustrate the second way by using rectangular IR

regions.

o ass
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Exercise Set :22

\_1. . Finﬁ n by using the distributive-property. write-ea§h~ )
N ~\product in simplest fcrm. ’\‘T‘ ‘ \ ‘ "
a \ L \ R N ) N
\\a. n=2=8%x% 2% S \ . d.." n :1{% X 24
' . & - . . < - »

b, n= 5%-x 7 \ e. h= 6%-x 30

-

\\.“

o
s
"
=2

1}){16% R B \‘f.. B e 1)_'_ x;\\g;_?_

. N 2. Draw a rectangular regioh and separate it to 1liustrate\one

of the products in Exercise 1. _\ . IR ] S

. 3. Find the products in Exerciée 18 by using %nx gf:~%~§~§b\
_ Write the simplest pame for each product. wnich.way\is

easier?

.
Y RN
- N
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* . - %
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M e it v Reaarot et Rhwe e A S - s
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ESTIMATING PRODUCTS - - RN B

-

When'you are multiplying rational numbers,

x

laea tq estinate the produet firsg.' . 0 . °

o
.

COnsider the' product N

a3 L al - ‘ \ \ 3 |

oF x 85, How large should the product be?.

e N ' \\ : - N Q ‘\ ’ . * ) ’
P Q1

2‘1: >2 . 85 )0‘8

e

" 80 f&%qx 8%)‘) (a\x 8). . The product must be greater than 16,

. LI ) ot « X \ - .TQ * }i
¥ “ w . . 1 . AR Y
2,1-< 3. s B S 8§.<\9 ‘ -

So % x 8% 1s betwéen 16_a;nd 27.

IR
c G

H_ .
8L

region are 1n dark 1ines.; :

' Name the 2 by 8 region.‘ﬂ‘ L e
- Name the. 3 py 9 region, j B - R

1t;i§ a good

\ea“ e
. In the drawing the unit square region and the 23- by 8% :

z'_l) .
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S Exerbise Set 26»'*» ~ ey

Which cf :bhe “hnswera below x be right‘? Which oﬁés ;nust " i, ;

N be wrong" mqswer by finding two whole nwnbers between wh:!.ch o

S
e

‘ N \) A
the product nmst be.\ ' Tor

1.

e

2.

T 30

-

N
° 8
.
~
*» N >
.
»
N
=

.

Between wha.t two whnle numbers must ea.ch sum or produc’c be°
.\7' “

: v .
x,71%+ 157- T .\13.\\ 91—%>< 111% L

Bushoacl j'iu,\e%xsgaof;s.;s:;a*~
13115 Bowl s bnded
+au§=3a§ \. 6. na{%wa 8:;69‘115;‘ .

Cm N Y. . s e
%%"*3%' .!,‘i o 12. ..S%xs% >

)

N . N N -

10-+ 121'75 14%)(8%’?
\}2817 : TR 15?)( 1023‘
\56? +38 51& | a6 7 28x 0.3% L i\.

wnich can you e-stimate more closely by the -method

- "eaez'&b qd ct °f the.

- same two, n\nnbeia'z . & : L

e - : » e

K - N ‘ ) »

.J. - - . [N :

T N - T ' 2\

e e | e e Bt e e e N N :
& kS \ *

e R
> .
. B N
¥ N N hd \Q
N » ~
: = 4.

RS A
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‘1. \Below are three unit squares. "Each is separated into .~
- S m&iler congruent; squares, and the border aquares are
. Bhaded \ S ‘

?771“/,« /-;//// ///Zg;} 7 ':f//?zfvg/’z

1NN

w

\*‘r:
\\&

3:.

M’r 2R /5;’7 %{% »Vz\
/ / i
,?
Z

/f
. 2z

;;/_ / YT B 7 .
v Ll
\ . / /,. ‘;f,( 7 // \ y';’ ?f,y" l/
/ 4__/4/2_ % // Z %fa%%‘?’f/ﬁ 2

A . . A - o ] — [

N e . N : N e

) R . 4 - . N R N . . Yoe e
LN N . . . 3

a. What 1s the, ‘measure of a a:).de of the unshaded: square ‘ .' A

\‘

\

'\
<3

N .\‘region of each" o \ - . ‘ o o

7 ~

b. - What is the maasure oi‘ the unahaded square region of

each?,’ S R e

c. : ' What is the measure of* the shaded region of each?

‘3. '.Lhe s:!.des ef khe mit‘ squares in Exercise 1 a.re separated | f . *'
" a :mto 3. congruent parta, 4 congruent parts: ana 5 " -
| _ congruent pa'!;‘hs.\ Draw another unit square, aeparate 1ts T
aides :!.nto 6 congruent parts. Separate the un:!.t aquare
iy e e

*»‘;;; . 'reg:!.on :mto sma117~ square~ ragions., and shade the border )
T o \region. S ' S -

~‘Answer questiona 2, b, and ¢, from Exercise -1 about - ‘f‘*
N _ v

L your wnl aquare. . R
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3. A tile floor, pictured to the ’ T

right, 1s made of tile of the | °

o two sizes shown. - The‘measure‘ O Tt I o o
L . Q . . . . R R
" of tile D iS 1 and tile .E

A ‘ish\%'-" - . : e ‘ ‘

. . . . . SN R F]_oo* . .

a; what; is the measure of the part of the floor covered :

- withosmall tler . - 3 S

>

" b. "Wha.t ia the measure of the pa.rt o:f.‘ the floor covered

© .+ watn the lerge tile? R P
* N . . \ ' < . ) B . £ Sl
N c, \What 18 the measm:'e of the i‘loor?

ll  The \square pattern to »the \ \ R | o '
o ‘ \ri L was made by fitting . AT ATIRATA T,
.. sh ; ) g;. /%{% 7 AR
. together‘ bla.c}c and phite Y B
S : o 27| W Y ’
W §»square tile. The:pattern L — 37 b
e ‘ . . ,/, 11 2
S - has been used by artists - Wi A7 A7
L | ror many years. ‘ . » *
% s a. If the meaaure of the
X “whole reglon 1B 1, what Sy R
* . 1s the measure of aach . o Ly

R \»tile? LT T .

ST . Mnat 1s the mea.sure of *t;he white outer border?
¢. . What 1s the measure of the white. inner border? N .

*“a“‘** “*vmat“:ts*the meaaure of +the I:t'laok nuter bgrder?fu -
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5. ¢ Below are two arra.ngem@pts of 15 squares. On ‘the’ left,
’chey are arranged in a rectangle, ,on the right, they are . 3 ;
arranged 1n four aquares. N ) A \ | C |

T v,

&

RT R G" R S :
a. If the mea}s‘ure of the. rectangular region 13‘ 1, what

L4

is the measure of each square region‘> %
b, If the measure of the . squa.re region H :fl.a 1, what e
is the: meaaure of the. rec’cangul&r reglon? o

[ Ir the measure oi‘ square reglon G :1.8 1, what :!.s L ;‘"
.the measure of the rect:angular region? o . |

. * i. .
R .

6 Write ea.ch oi' the fonow:!.ng :!.n ibs"s:hnglast form: E ',, e R

T o S ‘ T
a‘.»'3'~“ ; a. %li \\gf:\% -

»

‘b'\ 7§ : ‘\ e.\:‘\‘lag- o hy I%%% j

L . T

Fo

. U - )
e . 3 - T ¥ { 3 N
i
by
3
. A
~ Ad » -
S NS
. . N
o * . w N
™ ) ¢ N ?
. A\ , <
NN N a N :
T - ¥ \ . 131 N !\
. “a P\
T S . . .‘1,\4 0 “ - * ) .
BN . ~ Lt - T
- N o N
Tie : TN . " ~ e
\ . ¢ ° . R S X gﬂ‘




Supply the mlssing numeprators:
) S |
I %

"E
1 2‘5‘

Complete tl@e chart below:

M

12
13 =

. B

8.

G f..

- -

Exercise Set 28 - Y

Mg =g

2.
3712

v "

‘Rectangle | . Meashrgmeﬁt of

- Adjacent Sides .

Perimeter | Area |- .

of

¥ o, by 6k ft.

9

\ \ﬁ% E gions

s LY

IR " * T

6. by 18 18 ft

¢ |9 r. b\ 3‘\ s T

»
W

~

ghan B2\

| A \‘
| B B ~\:T.e.'fsj‘:}
' ;‘\a. 5 Hoi: ximch
T A than C 2
b?
. B than C ?
S
o n than c?
d.

- i . .
EEN Yl jm;'ange&frem*}e&et A»bmgxsea#em\w_w -

B R O B I

ater 18 the measure

How much greater is the measure

A N
: 3 R
. . . PN

Hov} muchfiféssmi‘:s"the measure of

_ How nmch less 18’ “the measure of

o

of recta_ng\ij.ar region

of rectangular region .

the perimeter of A .

thé perimeter of. \‘;c\
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. S - Bxercise Set 29 ' ]
"+ 1. Name thg following numbers by fractions: .
: A o N
a.  OF f e, 2.57 0 0 e, 0,072
» \- ‘ o e “ <
. .b. 0.08 ‘a, 3.6 £, 1.35
. \ S : o &

o . v

2. Name™ the following numbers by dgcimﬁls:

L Y 4

A
2 . )

-

'3 Fnd n. F “

&, 7.204+0.7=x ¢ 0.37 + 08973 = n

. b Bmae259=n . 4 5205+ hi6.25=n .
K LA . - co o B S
* . 4, F:!.nd n. »*‘ - L o ' 1 L * - o
8. 0.90- 04 =n " . oy 4.205-1.786=n

b, 6.7« 425=n .  d. ¥ -048=n - L
- \ N ; : ! . . \ o \; B ‘ o \ * ) * \ “
‘ 5. a. . 0-3 X Ooua l’; K - \ . ao\ ll'8‘8 X 0'56 = N < ) ‘

Ca- ‘ 0.78 x Oi‘ﬁ == n ) \f). ' 3.-)"2‘ X 8‘6 = n
. .‘ . . ‘\ . . N N .

RN

‘\c\.“‘ L . - \ ‘ o \\,13’"-\ i ‘ | I
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) How many miles had the Smiths traveled‘?

-
[

c \_.\ m...ise 630 -
When the Sm}th fam:l.ly 1eft on their vacat;ion, the’ speedometer
read 19,628 6 miles, When they ret.urned 1t read 22, 1105 3.

. l,z,wll,ff,‘?e”?,/ S

Mrs. Williams bough@s four pieces of stealk weighing 4 T~
pounds 5.2 pounds, 5. 3 pounds, ‘and 3'8 pounds. At ‘ ‘

99,@! per pound, how much ‘will the rour pleces cnsﬂ“?“wwu; -

L T N

Jack*s mother bought h:l.s fall clothes onﬁ + Shoes \

ox-iginall'y priced $7 89 were marked -3- of'f, A suy R T "

originally priced $15 96 wa.s marked 'li' "off. A codt

originally priced $19. 98 was In.s;.a:*ktsadt orr N How much
money did Ja.ck's mother save‘? " 2 Coo ) N

3 A

-

When Mark pulled his lobster traps, he had 9 1obsters e
1 "

\ each weigh:lng 11;- pounds, 13 dobsters each weighing l—- L e

~.

pounds, and 8 ]@baters each weighing . 11;- pounds. How _

2

many po’gnds or lob&ter dm he pull? T o "
AN o ‘ " .

The Ward'g house is 42, 8 feet by 68,5 fesat *  Their land
M8 105 5 i‘eet by "236.2 reeﬁ ‘ How many square.. feet of

1and d@(theyvhwe—smemading—tmtrmuaé? - \ - e

*
w R . A

One day, Helen -and Rosemary were each given a guinea pig. ,

o Heien's guinea pig we:l.ghed 0 60 pounds and gained 0.%7
- pounds gach oay. Rnsem'a_guinea pig weslgh d»»»().l%& -‘j ‘ §~
. pounds, ‘but age more, ‘and gained 0.09 pound each day. ) \-‘5“
“Whose, guinea Pig was the haavier a weel later?  How much a . _¢
S e L ) u‘ = l%% & ‘
; E. AR L ,




R A A \ . ; ‘
' Ll . I D - .
 7«". In a s.w;mning test Dan stayed undar water 2.‘3 times as.
‘ long as charlie». ‘ Charlie stayed under water 19.8 aeccmdsk \
o How,: ibng did Dan stay under water? : .
f;“‘\« v * . N o - . ‘ \\
- -8 Raeea are aometimeg measured in meters. A meter :l.s 1. 004 -
N N
_ "yards. what :l.s 'bhe difference in yards between a 50
e meter mace and a 00 meger race? ’ -
—O-— Ta,u;t_wei,gha_io—pnnnd&&“ _,Iem_u,ghs 1% times a8 mu,ph .
_ as Paul. Mike we:lghs 1-5- times as much ‘as Jerry - Hbw
uch do Jarry and M:Lke each weigh? v
o 10. Ethel likes £0 collect colored rocks for her 'rock garden, . _"
. * . put. she can carry only 18 pounds of rock in her basket |
N  If she puts in more, the basket will break. .She puts s:l.x o
NS ;jcolored rocks in her basket, 'I'he first weighs -3, § pounds, v
. ~ the next three weigh 3.1 pcunds aplece, and the 1ast two , -
e rocks welgh = 2. 6 pounds api.ece. Will she ‘bresk her R
\ ‘bagket? axplein. 7 S
» . \ \J .
o : -4 n S '
. - "\ ¥
‘ ‘4 “ ' 136 ' 3 > %
’J;' » ¥ > s N —— 1 At: N .
el N A . e
N 3 p : e




N T T e e T

| . cnapma 3 IR
... .. SIDE AND ANGLE RELA‘I'IONSHIPS o TRIANGLES

W

."‘\:_ .

xsosczws TRIANGLES S LT
. Exploratlon ] .
What dc we call 8 triangla which has at 1eaat two oongruent

sides? Ybu have seen many of theaa triangles and o doubt are
: &
able to give them thair corract name--iaoaceles trianglea.

1 Make a model or a triangle using the strips and fasteners\ _
3 For two sides, choose two strips of the same length, the . L

R )

longest ones _you have. For the third. side, choose a

strip about half as lcng as the others you used.

Recall that a triangle with at lenat two onnsruont aidea ia

. called an 1aoaoeles triangle. - ‘:.; o :; . _

‘f‘}‘a. IMaw an 1sosceies triangle in which the congruent sides .

ftéff}i‘ are each two inches long and the third aide is three . P
'/f : inches 1ong.‘ Do you need’ to use your compass° * '
fff' 3 which of theae are 1aoscelea triangles? ‘wa did you R En o

,fﬁy} ¢ ) decida?
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L Y PARTON W
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R - L3

A
:\In the figure, place

Use yoﬁr cdmpgss and s;raightedge to copy this rigﬁée.
c “‘7 | the leqpers B and C
L av. the *nterseetiOn of «
thg‘arc\and rays. ;uhat
Mségmgnté are cohgruent?
iIbestiﬂs figure suggéét ‘
v oa method for malking an
R T N -

isosceles. triangle?

. }

rag
!

e .. Exercise Set 1’
. R Y o ) ‘ i R “' -
1‘ Uae thet ég%hod Of Exploratibn
“er T .. Brerclsg b to Grav an 1sosceles
\ \triangle,_starting With a
rigure like this. How*many\’
such triangles could you draw¢
. d
N - ’
\ \1\ ; ’ 3
’ = . . ' o -
0 . R 1
Rac S «




N . _; ~;\. i\ \\‘ N . . _‘~ .
R N

Draw a line sagment cangruent to IE~— Name your line

L ‘segment, Eﬁ wa many 1aosce1%a trianglea can you meke

on JAf iy ia not one of the congruent sidea?

)

Draw several or them. ‘Must all these trianglea lie on

. the same: side of, €D > = . - R

IR . b ' . L s
~ - ‘l ! . .

. ,‘ 1 ¥ .

N I B can you see any: ¢xawples of 1sosee1es triangles in our

v .
P —— .

S room° Fould you, by drawing one line on the door, show an
s . I
isosceles trianglev Do you see any other ways; or making

1sosceles triangles 1n our room by drawing Just one 1ine°‘

LY

. -
N ~ -“ .
»
Y
] L T K N * »
’ »

~ . N \

LA / . . : — ? > - :

. R N . » * > ]
N / . L . ! .
i R 1 N K N

?r

. Aa you go hame tchight 150k closely at things around you to ' e
L “‘ see 1r you can find any examples of isosceles triangles. \\\\:S;:
L Yuu may rinﬁ BOme good examples in your neighborhood, at ‘ L

:f»“': the dinner table, or even in your car. Most magazines have

< Bome good pictures of 1sosce1es triangles 1h them, tdb

-~ o, >N ~
:1;\ . N ) . * ‘ ) ¢
KA 4 - e
4 . .
- Al \\-\.
v : . o
" R :
N L] - o
L L
3 .
2 * 4
~\
N Al - “ ’ J *
N Al
. .
A
N ~
o % 4 »
¥ :.
) ‘ 139
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 BRATNTWISTERS e .
5. Draw two line segments of different lengths. Name one of -
them -EF and the other one GH.. _Now draw ‘&n 1sosceles
‘ \t\:'iangle with two sides congruent to ot and ’che third\
-slde congruent to GH. 1Is 11; easier ir you draw the o -
‘ /fdthird‘ side first?. Did you have any trouble drawing thte~ .
\ 1sosceles tria:ngle? AR _\
R See if you can stump your teacher. Aask her to work
problem 5 after you have marked EF and 'GH for her,
/Be sure to choose’ lengths so that she cannot draw the
1sosceles triangle. ‘How did you do this? R
» N N ; "‘\ \s»‘
@\' N N N .
-~ N q . i \‘0
. v M 3 ‘\ N
. S~ e
- - T S S AT SO
» - o N N
- N R \ . ) N \
t - ' A “ ‘ . : - B ~ ‘\
. . . - 7\ . N . “
R T o 10 .
, b 149 ‘
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. 3 R - .J i v
ANGLES oF AN 'ISOSCELES TRIANGLE' L

\}; . .7 . R o A < Co ’

J‘ Wt A mploration
e 0 You have clone many-‘t.hings with isosceles tria.nﬁles. e

Let 's look at them even more closely, s ‘ \ ,

. - )

‘ sJ,»‘;“ Draw an 1soaceles t.ria.ngle with the congrueni; si&es
. e 6 1nchea long¥_ Make the third slde any length yoa_
choose, w . Do y{u have. to be cazféfui 7 )

s
™

: ‘- of the length you choose? ,f/
. ! ‘fCould you choosé 12 f / B
N 3 . ) -

\ :lnches for the 1engt‘h or

\the third side‘> Wny? Could you choose k] length ' \ ,
‘Jgreater tt;an i2 1nchea i'or the 1ength of the | f,\ .
third side? why? | / o e

)

. . . C
. : N = ) * o ®
Sade . . * e 9
N .

‘ |
e, 2. ‘Cut ou‘t ~your 1aoaoeles ;t;r%angle with 1ts 1nterior.

. Label the vqrticea 80, ‘that AB = m “Now fold 1? x;_ ;
j-\ T | thI’Ough }Om B 80 that Bids m fl‘ts on 31 de) m- ) z‘ ‘:;\1 : {;
\0\ ;\’- N ° - S o . . . \‘ RUNN ;a.:; R J .o i

4 ’ v » A

. Where did vartax ¢ I‘all? :cs 40 congment to \
. . 1 X .
___.__» e JAR Ir you mad& thﬂsoacei'es“triangt[e carefully, \ B

27+ /o should f1t exactly over @ 80 that 4c ® /A, ;
RO : . l \ 3

A -

-
-
5
. T
N C ey
AN - N . * - ~ RENE R
) v— N . . L R N A » . RN
NI ) ~ * - e : T Lt ) N AN ! N F RN
\»s\»% B \\‘\ Al . “\“ A A .. . NN “:’» Y, »\;
NN SN . NN R . oY A j
RO . AN A . ! E . LI . * . ‘e . N
N . RN . R ) - ¢ W RN ¥ w
. !: . N s - . ) - . . . R ) 3
N N . N R ’ . ~ < -

N .




) - \\: - AN
.  d “ Ry R

oy - . o e, L e

E ) . »* a N NEN - \q N . N
N “ . ) . N NV K A
. - R o . T
L4 . . .

Y N N R N N N N N . Y N : » R 3
-, . R ’ N . N .~ N ww‘g .

NI .

O £ . L
Y 4, Const:mct a triangle DEF,.‘w:lth 'D'E ‘FE “prace IR

" ADEFR. on a -eheet of thin paper. ana 1abe1 the vertices.

co L \‘ Tum th% Sheet over and place RGN »
\ \‘ . vertex D on F, -
.o K i ‘ " vertex E on‘E,\ L .
’ : ‘+ vertex F “on D o s e )
SR Is ADEF AFED" If 80, which »angles are congruent° ‘
© 5. e ca.]ll é}) the angle oggosite F'E' since® 'F'E Joins ‘

points on t:he sides of LD. In a similarmaﬁner, :
+ e we call AE the ax{gle opposﬂ.te 'ﬁi‘, and LF the

4 . :
an . N . RN ] 1;' e R .
NNNN angle opposite ED. o “‘ s o ST
. N .. R oo . s ’ ) :;*‘\ ’ : ) ‘ ’ - ) ;
R In 190803188 ADEF, wmich are the congment sides‘>
. ‘ Are the congment angles Qppcsite the congment sides'? .
. o e
e o Te Ca.n you fini$h ‘th:l.s sentence" W .
+ o .0 . 3t'seems to be true that 1ftwo sldes of a triangle .

- NN ‘ “‘ . N ) \\ N N - N - .
' L are congpuent, then the angles . e T

Y, - s e T e

* ; Smmnary~ T

SN In each 1sosce1es triangle wi‘th which you worked ytm ‘. 1 ;
N Q ‘
. founad at least xva congruent angles. Every :Lsosceles tr:langle *“fi

I ‘ S

\nas at least two \cengment sides and at 1eas’c. two congment .
’ N

I angles, and the congment angles are opposite the congment .

SPCITEPIRVIIS NN WP NIV CAae o= N ‘ ’

s - . e S R T e e e v R
»T T sldes. . ST . R ~
N . N L e X N N o
X * NN
- .
- \ i\ A \f
- ‘x‘ »:
\\" * » :
- AN
y v\ .? ) : . R N : \ i h
- - N R B . . N - - N )
\‘ * A * ) . N ° \ . lk? . K N s
2 ) ) \ . X v \ ‘ \
NN . ‘1 ) n:
= 151
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LT e fenn,

N N > N
- . Lo -

l In ‘this dr-awiné;; ‘Eﬁ?'@ﬁ

. . ana ADZ TD. wunat kind
G : of trba{éles are @ABC ‘

) an\j AADC9 . Q*

N 2. . Y
A . * Ll ‘& ! )

)

 ‘Which Qngleshaé the gre&i;er -

‘measure,. /BAC -or .JDAC?

\;~ . >

v Is- @AC

I N . s

a
3.

Lo ", .

2. Hew many’ triangles can%jéfou

£ind in thid drawing°
ol

DA AB,, "*5 iD= ‘TJ
: ." Qand iE 2 TE, what }éind of
e triangle are, they'?

N R ra AR 7
L] \
. NN

" IfC/ACE ¥ /CAB ama - "+
are 3;1‘1‘ four

/o
. ~angles ¢ongruent?

- N
. » N
. -
@ -
A d ? }
N .
B . '
™ °
- A >
»
. -
A A
- a
- .- — E Rt bt - ,“\
——— - A
A
. AL 2 B
* .
N - . N
o
. -
> Y
* "u\)
- A
- 11"3
2, ) * ‘
N

o —_— ‘Exercise Set 2.
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~ live the same’

- :
TN -
-
TS N
3.
\
>
~
*
s @
A Y
»
*
y '
a
-
-
*
~
A}
k.
»
>
3
kY
3 R
- 1\\)‘\
N . L
*
-
-
)
9
Q
i s — -
~
v
*»
-
3
) -
. [N B .
- .
N -

- of Tom's h‘oxiae,

one at Bob‘s* houae‘?

wifmt ‘do you know agput . ATSQ.

" In aa:sc,

v

N

This' drawing shows the location
Bob!s ho;me*gnd
thelr school. Bob and Tom

etancé from

school. ‘Why\ is the. angle at :
‘ - i - Tom's

Tomt!s house céngment vo the House

€

@geatibn’ If Bobls house 18 diraotly north of the
school md Tom'a house 18 direotly weat 0\!‘ the school,

\

i

?

B % TB.
[’BCA.\

_Choose any way you want 'to \s\how‘ \

that éBAO

S N
School’

he)
.
]
N .
.
. .
k¥ .
- ' T
- a <
- Y N
3 v
AN ]
* 2 -
;"
S
.

N '\ ‘;\.Ml N ;:'j
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= § EQUILATERAL TRIANGLES -~ - | S

, .
199

L g : Explor'ation R
A triangle Which has three sides congruent ‘to ‘ea\ch‘ other

is oalled an equilateral triangle

“i‘\k =

o

| Make an eqﬂilatez'al triangle by using strips : Choose any

strips you want, but you must¢ de careful about one thing.

- What 1is 1t?‘

S

»

| : 1. “/!{hich of these are pictures of equilateral triangles'> .

2. " Draw -an equilateral triangle using your compass and
Btraighbedge. Use the lengt;h of IB as the length of a.

BidEQ R NN ) el e @ ‘. ; NN P AN u.\_,ﬂ‘w.: [N [N .“\..\.._“.\_w \*\

Ae- ‘ —*B -
Do ‘Dzr’aw %hree ‘equllateral triangles . Make' the first one w:lth

. - 8ldes: 172- 1nches in length, the second with aides 2-2- .~
inches 1n leng’ch, and the ‘third with sides 3% inches in

tf_\;wwlength \ ) | - ~ .‘ ‘ \ . i .

e | . )
1145 T B
g * ‘ ‘ \‘*

AR . t
R . .
. . . .
N N . . .
| p—
T

Exercise &et“B - , RS




M. Flgure ABCD is a squaré. _

. Vhat do you know about the - f - . f

sides of a square? a | *

N ) . ’ o \ -
~_ Name the congruent:segments. Jd
) . .. N : N : \\ M i

Trace )fig\;re ABCD on your ple— \ . erassmnnd
paﬁei-.' R -

AN

.+ Draw an equilat;eral triangle, using E as one aide. .
Dréw. the trisngle 8o thap 1ts interior lies In the
\exterior' oif ABCD.,

S
»

N Draw equilateral triangles on 'E(‘!, '615, ‘and ED so
that the 1nterior of gach triangle lles in the exterior .
of mBGD- .

\Ia\ the triangle with side ' AB ccngmént “to any of the
. other trlangles you have Just marked?

. 3 ) !
) . s

e N B T N N

b kb A At e s s A e e v s e s

&%
.

o
o - . N : o T e
X X . ¢
.

F




J R N L v . »
. b \ * S N
] \ ) [ -
2
5. How many equil@..teral t:riangles g )
. . > Y LI
* - ‘can you draw which, havexa. vertex . . . )
- at point A ana another vertex a \ o I
R - at point B" Ixr‘aw them.’ Ao g \ % e
* . ‘".‘ \‘ R . \. o ) N N - N
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6, How man,j equilateral triangles w:Lth a side 2 1nches long,
- can you draw whiclx will have one, vertex at point B2 ‘ L |
. How many 1sosce1es triahgles can you draw which will _— T
- have a vertex at point A hq{i a.vertex at oint B? o
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ANGLES OF AN EQUILATERAL TRIANGIE -
. | Exploration , ? ‘
¢ You khow that an ‘equilateral triangle has three congment

. ' e ‘sides.\ Is there anyth:lng else that you think migh‘c be true
N YA v . \

R \about 1t° -

&

- R N Dr'aw an equilateral triangle which has a slde l%

[ i

the interior 1ike this.

_— \ . What must be true about AB,
S o '& | éﬁ’,\ ‘and m?\ : | ~‘ \ .
S ©. Since BB 2 BG, what can-you say about . /A.and - /c?
. \ e— ) ’“‘ » \ .i* . Y - R 4
e ‘ e \ C LI .
N . . Since BC = BEC; what can you say about /b and /B? .
. s Now what can you say aonQA, /B, and /fC? N
3. cut out. triangle ABC ~with its interior. | Fold it
thrcugh point ‘B SO ‘that' BC falls on 'EK Does :
L i L{c rit e:xactly on AA‘> Now open up ‘the :I‘:lgure L
| ‘55:‘ ) * daria fold 1t through point C 0 that TC falls
- v : : ‘ on AC. Does AB fit exactly on LA? Open the‘ o D
\ ’ * : figure and fold 11: through A, so m falls on ‘-«
"FE. Does éc fit exactly on /B? ' :
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1. Ude your Strips to make an. equilateral ;criangle. Make ~

2.

that is, be congment to AGHI? |

1%- :l.'nches‘ 11 t;hrae angles congruent?

Notice that we have named t
L Name all of the different
. \tria,ngles you can find in the

Dmaw an equilateral triangle with a side whose length is

another equilateral triangle that is congruent £0 the first o
'one. Labe) the first triangle G}-II and the seconﬁ JKL L

Can you place Aﬁm exactly on AGHI so that verte;-x J
ralls on veytex Gs K falls on H, and I falls on T2

~ Are there other ways in which AJ]{L uill fit exactly on, b

. R . .- - [N
L . . R

RN .

PO

Draw an equilater-al triangle with a side whose length is ST
2~§ inches Are the three angles congment? *

when you foJ,,ded ;your equilateral triangl e, ‘iln ‘the ‘ 7
Ebcploration, he folda made lines 0,

1t-8s in the draﬁing.‘ ;;\ | \ f

Tigure. Name each triangle ST L i
. onl;y once. Can you find 16 :
‘triangles? e
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e 5, Draw an. equilateral triangle ABC with a side of *

' .« . . 1ength 3 1nches. Draw . another equilateral briangle
_DEF. with a side h‘ 1nches 1ong .and another R
equilateral triangle with a side 5 inches ong. Aré :Hig

-

. these three triangles congruent° Are the angles»\
\ s R S
in all three equilaberal triangles congrgentv \ e

- o
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BRAINTWISTER . - i -
\ 6. If you drew an equilateral triangle with sides 8;

\f-i-‘ - . "~ 1nches 1ong, qpuld ‘the angles be congruent tp those of :
f{: "an equilatergi triangles with sidegR 4 inches long?
) hould you ei%ect thiav\\ \ . \ 0
RN D J \ S
 BRATNTWISTER' / : B T
7. . €an yoﬁ draw an equilate?al triahgie\ﬁith 148 anélgé
cqngquent to these three angles? ,; o -
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Exercise Sét;§f§

A i
. N

. Dividé"thé\trianglea beiaﬁ intd four sets: T
;Set A - Trianglea withﬁexactlyxtwo pongruent sldes
. Set'B Trianglea with three. oonsruent sidea S ey

Set c - All trianglea not in Set A or Set B

»

"Set D - A1} triangles with at 1edbt two congruent aidea

"\ Y

SO

e s e g
3

. ~

W

W Y

e - o -
All the Q&ianglea 1n Set Aor 1n Set B'are
triangles.~~ o -\~~g

All the tr anglea in Set B are - triangles. ) ;\;f

v N

jAll the triqnglea in set A are ~ \ trianglea. "

Lt ) ) R

Wbat can,you aay<apout the triang&aa in Set 0? ‘;ff“‘““g
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#~ B&vide the tnianglea abdve into rour new aets.

’yf T‘\ Sat B - Trianglea with exactly twoacongruent angles. ‘ : :\"
. (xf ycu~need to, trace the angles on: . | 1;_~ o ;ag

| paper to help you decida ) | - o : o

. Set F = Trianglea witmhx-ee congruent sngles. - . N

?

AT ”‘.Set LR Trianglas with no two angles oongruent . \ i?\f**Sf

o Set Hw Trd.angms wit:h at least two angles congruent, o

5. Look atrxhe eight sets you hgye 1iated 1oh qats have ' Lt
\‘exactly the same members? _ ‘ \orEe | B “f
D Which sats in Exaroiae 1 are subseta of other Bets? ‘ E
. 6. what 1s the 1nterseotion or seta Aand B T
B what 1s tna intersection of Seta G and By B

\ What 18 the union of Seta Hand gp = 5‘ L
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' SCALENE TRIANGLES -~ ¢

v _ N

y g T . )

B:c.ploration ’ e T,

N N You know that; in a triang;le the angles oppoaite two .
y ‘ congmght sides’ are also \con&i"uent. ¥hat Go you think about
" &358‘193\613?0\83-3? sides of unequal length‘?\ \ .
- R . L k’ | :
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A

‘i».‘ In ‘ARS'I‘, ’ﬁ§ 'ﬁ"i‘, \soﬁhi‘f_.:h angles must be copgﬁxént? )

N

2. Which 1s longer, - RS or §T‘>

= o ) 3 what angle is oxsposite 'Fg" oo 5_‘ .
Wha.t anglwe 13 opposite 3’1"’ T a

. A o R
¥ B tracing,'un thin’ paper compare Lﬁ with L’I‘. S

mch angle has t;he greater meaaure? . < L

> v N N L]
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N

1
e h b

P 8y Wh:!.ch{sme is oppos:l.te the greater angle, RS or i
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6.

7.

8.

9»

T 2
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not congruent : - o .
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In triangle MEK choose a pair of sides which are’

~ * A

Tell which angle is opposite each of the sides you

Comparé‘the\31zes of the two aﬁgles.* .

Arrange your answers for Exercises 6 7, 8 like

\

thiS’ . ’ . . ) ) . N

Lcnger side: . ' — Shorter side'

Angle opposite langer side: .
— ;f N

Angle oppoaite shorter side;

Larger éhglé:‘ \ Smaller angle' ‘f:

I8 the 1arger angle opposite the longer side or ipe/ f§\t5‘r:3f

.
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A a1, Are any two sides of £§ABC\'coﬁgruent§" what'i§~this‘

-
)

vt kind 01 triangle called°

> o ;\l: : :\ N . .

. K N ‘Q’ oy .
f,“ o “«fha. Axrange the sides in Qrger of lgngth. Then name the 3“’ f

L

\// ;;‘f;;‘, "angle opposite each side.~
Y AN N VR : _ ' AT L
; o i " AN Longest side- Sk . . Opposite angle:

‘ . Next longest siger’ - opposite angle: _
e R Shortest side~f - - Bpposite. anfle: ) _n
) R . . LN > : . n . s

. N
N ) v . . “
L . L Y 3 N

. JQ“‘f‘ 13, \Compare the sizes 'of the angles:

R

"" ji v;‘ . } Largest size angle.

Sk oy ‘ZvNext 1argest ang}e'

N A smallest angle' e T SO
N - BN : ‘1_‘ SR
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B AL, :What do, you notice about your answers to Exercises
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~1.1‘Draw a scalene triangle. Name it with‘leptgrsr- - \ﬁ o
‘, B ~‘ . _ A \. PR o % C o 'fﬁ(
. 22'. List the siﬁes in ordji\ij?31ée~from longest to showtest. . = -
‘\\§£‘§; Idst the- angles 1n‘order of size from 1argest to Smallest
b, Which length side is Opposi‘ce .the 1argest anglev o
-‘\ » : ’* ; ) . i ’ .
o Whj‘ch mth side is opposite the smallest angle? ]
. : ' - Qu : < _— "
. SL Can you make a triangle out of three sticks whose lengths \ ,

5 inches,\ T 1nches, and 9 inches° If‘sb,iwhere.\

*

wlll the lahgest size angle be° “""\\ “" °

A}

. . o 3 N )
° R NN o N '\y
? >
Q

\"1L ﬁhax klind of triangle can you make out of three sticka of \\ . lﬁ}
‘ 1ength 8 inqhes, 8 1nches, and 6 lnchea? What .

,‘“ qhould be true about the sgges of the angles of the T,
’ N - ? .« o : . A4 N . ' N »
o trlangle° . \ s . < N
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ANGLES OF A TRIANGLE .~ .. . _  ~°
B T \ : Explor'ation e ot

v N

ch have 1eamed how- 8o measure a.n angle wit;h your

LR Iinotract_or. Now we will measure angles which are determined
\1' by ;;rianglés. Suppose we wish to. measure the angl,es of APQR. .
] ‘
N where will you place the point v or youi» protractor‘
%o mea.aure JepR? If you place tha point. v qof your‘ o
: protractor on P, a.long which ray of ,{P xg}ay the .
°\\ ' .zexo ray or your prctractor be plaoed? 0 '
: “ 2. If you plaoe the zero ray a;ong FF, ﬁhich side of |
c . LP ahould you extend, if neoeasary? . v.
C \-‘ S A picture of‘ the protractor placed to measure AP

wpulcfl‘ 1ook llke this; - . &
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R lf‘.

A
\ -Now plaoe the pmtraotor 80 the po:lnt v of you:c |
protraotor 13 on P and t;he zZero ray is on P‘Q o -
Thia is a picture ‘o:f' the protractor 1n this
‘ posltion. ‘
. " om g5 g O
- Ob,og 09 . >
. : ’
N “
 To find the measure of éP, should you ook at QR or
PR?. Do you get the same re.ading on the protractur for - .
the méP as befcre° . S ‘ \ ¢ .
- On which vertex of‘ APQR must we p:lace pcint ¥ g\f the .
protractor to measure /PQR? Along which sides of APQR
tay bhe gero ray or the ,protractor be placecl'? .
»
. . “13 N S . . . ‘ N .
ﬁ’ N . ; LY o
I =159 *
) .. ‘:’ ' “»
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‘5. Mmeasure /R by'placfhg the zero ray of the pybtractorl

s along one of the rays of the angle. Repeat by using the~\"
~other ray of the angle. Are the two measures the same°

Y |

Bey

Summary \\ \ ~ .

k]

"

m‘s

To measure an angle of a triangle, the peint v of the

3

protractor»must be placed on the vertex of the angle “~The
. 2ero ray may be placed along elther ray of the angle. The\‘
sides of the triangle on which the rays of the angles lie may\‘

3

have to be extended,

s
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'_ggefcise4§et 7 IR

e Uae your protractor ?o measure the- 3 anglea of each’ triangle.
Check your maa.aure (:m degreea) 1n each case b;y plao:!.ng the .
k‘zero—ray of the protractor alons the other ray or the angle.

.o e +

m[l‘: ‘?’/ (: . . ‘
x\més‘*‘\ ~
m/R = -

i

2. m/c

g
#




~ SUM OF MEASURES OF ANGLES OF A TRIANGLE .

Exploration

— e —— S
R A ' B

If AD and A-g _age on a line, then, in (ﬁt;.igz."mc.-s.z,*j ‘
n/DAC + m/BAC = ___, and, in octons (see Grade 5 text,
Chapter 6), m/DAC + m/BAC = = S
Cheélg: with your protz;actor.

\\’?\‘

‘*3

T TR o

» ' X ) . 2 Y

S N . I i ) . ) N . N \‘ . N N
JIf MPQ i1s a stralght line, then, in degreed,

mZyII’S + m/SPR 1+ m/RPQ = _ and \in\ oi;tdrié \

* -

e*

mzms““‘suwn ;hanP Qh“\"‘“ e e e s

Check with -your iarotra§t0r.
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?,:.
If DCE is a atraigh;: line, for which three angles 13 _
o - the sum of the meaaurea (in degreea) exactly ‘180‘? Check
with your protractnr. e S :
- N S ‘\\ N \
Y, T A % w : '
» . \\l 5 ¥ ] - *
B R \ » g
- “] ; , . . e
‘\ ~ . . “ \\\ \ ., .
Use your protractor» to: sea ir the rollow;tng statemen’c
. seems reasonable. | x ‘
mAJYx g;_/_qu + Mm = 180 . .
; N
". ‘§ ) “\ ° !- N \;‘.\t-::
.\ , $ / . > :
v : S ga ) . v
163 ‘ ' .
. R .
- » ! \‘- ‘ \ ' { : ’
AR 1/ SR |



L]

»

4 .. . 5.. Draw a triangle whose sidesiuili have measureé,\ig inches,
Al . . R . N ~ - N {@ ] . ) .

-

of 3, M, and 5. Cut it out with its interior: Hold
e 1t 1lke this: | “ |

o Mark the midpoint of AB and the midpoint of EE.
o % ‘?Fo],d‘ AABC. through ‘the midpoints; B should fall on
" - ) ‘ N m' . ‘ ‘ \ \ . N N .

h ; .
»’ > N *

J S R N N
° | N N N — e e v e Ve A
- . :

Sl N BN

R N s . .t R . S

. XN . . . N

. . . .

. . .

o, - N

N
AT ¢

e Then fold 8o that ¢ falls on point B,
el B o . o

»

DI

{\ . \ | A - = — S
‘ .Then finally, A falls on B.

. e e i G e B W =

© . Gomplete the mathematical sentence N
T mA B mC s

. R K4
L SN N
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- l v . N
. - !
. v
> he N
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L 0ut any triangle wit;h 1ta interior. Label eachl angle o
. of the trianglm "rear the model 'J.ike this. (Keep all ‘the\ :

parts) e - SN -
,::‘ . X
i a
R \'gl: i 5
. N
.
-,\ ‘l\
! \ka . A . . .
\ < .o ‘\ o LI B . . E .
':\. i h By . ~=\§ “3\‘ ' 5 \""\ N 1

J-q=\ ..i --‘.i‘r

\ ‘Blacge the madels of AC and g ¢D .80 that éc and éD STy
\ “*ﬂa:ve a common vert}epc, P,, . a‘nd a* hgmgmom side». .
-y AV 1Y N \ N A

R V- 19} ‘ W By N . S
WS \'i “\h‘ .)‘ '3 e o Jw 8 st e b ’}’ “ B ‘9.?‘ AR . v
:\)"" R \‘\‘ll ‘- .f‘i,‘ ’l“ -\ !f . o Y NN . y\.' NI A . N 2N
. oL L TUEAN NE ) N J0 N . o S0
. . D N . 1 M
. \ N } - & ;i‘} - DR \'\! o \
,” . '.\ ‘, . 1 &! R . .‘\
v, NENER N e
. .I 1 S0

Then :plaoe éE 50 t:hat éD and AE have thg. sar/nes ;.}‘{; N
ve;rtex,,‘ P, a§d a commorx sme. L j , T

. N ! N oo 4
. . N N “ N N N
. N - ¥ » . ":. .y '} : : . . ' . v ! ) 1 A
a‘ljy NS '\ LI v . i \ . . ’ E ) v .
Y] 3y - i y 1Y | - .
. aee DTN R e .
,:: R 1 o . o o N !
A I U PR RN TR BRI T - .
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. N R o . D B . R AN o °
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.. }:'ha‘t do ‘you. .obsewe? S N s \
S N ooy - e o ' N . R
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L v \ _‘»\ . < N NI e , o ) i R .
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z~Cbomp1ete i:he sentence ST A . T
M‘-w\ whaal i a e e s A s b
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- N LY
.‘,}l‘_ ) v
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" . .7. In Exercise 5, /A, /B and /C were the three angles of = @
-~ atriangle. In'Exercise 6, /C, /D and JE were the

"t s+ . .three angles of a triangle. In each case what did you|: '
" find to be the sum of thé%easures in degrees of the three
. angles of a triangle?
8. - ‘ .
. W

- What do you think 1is the éum of the measures of :\tpe three,
angieé of AGHI? . o _
N . ~ \ - .\ *

»

Use your; pfctractog\to find the measures ‘6f‘ the angles
A wm T ‘

?

-

-
v

o ‘| Add the measures. If your sum 1s not 180, c¢an you
i

.

ac(;pﬁn’c for this?
» - )

N \ N
3 . N i N R R N
B
\

-




Exerclise Set 8

1. In each triangle below the sizes of certain angles are ) ¢

shan. Find the aize of each angle whose vertex is named :

-

— 7 with a 1etter. s:Ldes\marked Il are congryent Segments.




what, 1a(\the mea.aure (:Ln g

i ; :'/ /

RN f"‘w [ 2 2

R N
: . 8
N 5 8

L A,

Ty ]

St

D K \45?\\ i .degreea) of LDAC‘? &
i‘ ‘\\_\‘  “\4$ :‘immtis W@Mp ‘
R “ . /| vnat 1s WZPAB? -
| \\'_i_wfff . S “\* - Is m/DAC + mépABﬁa‘mgpaaé
FY AN | Wnat 1s'the measure of /BOA?
“1‘;450 o B B What‘ie“ﬁﬁzﬁﬂDf\
CoaleseT g What is m/poD?
| T ‘ ﬂjEiLJWﬁBCA\*Imﬁﬁc‘
) What 18 .szR What is m/B? |

= m/BCD?
. i \ Complete the sent:encef B . ‘_/

3. '\ ‘\\\. - © - What is ‘the sum of  the
: \ c

mezéures or the three anglea
ABC? What. is thb sum
of the meaaurea or t;ha three

anglea of AADC?

-t

.,

‘ f Cmuplate the sentence: N e

g - m/DAB + MB + an + m[.l) - ‘

PR  vhat 18 tha\)s.@__gf the maaaures of the 4 anglas or the ‘
qnadriiateral ABCD? e ‘
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Wha'c 13 tl;we sum of the

V

measures of the angles of

oV A&DF., ‘ What 13 t;he~ su;n of

\ \m\;\‘

; i ‘.;the measures; of t,he angles or
‘A DEF" ’What 1s the sum of the
,‘ g

meaaurea of the angles or

f’\ 'qua.drilaferal DEFGo’

: Sy ;.-u
N . N ‘ \.“‘ \ . ‘/: \\ -::=. . A

/ How dc; yp‘u know" B
By :

R

; Immt' How many triangles !

’ have been, made ta it in the >

interior of the . figure ABCDE? N

. . . 8 ) i .

L P T 1’ .
» What 1s the sum- oI‘ the mea[su es

z. .

v of the angles oi" the rigure

[N ABCDEF"
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" . 8. wnat is the sum of the measures of th"g‘an_glés of a polygon:
‘\of 7 sides? o -
\ - 9. What 18 the sum of the measures of the angles of a polmsona
. of 202 sides® .. )
f \‘ o ¥ ' ) . ~ “ ;
"~ 10. Name some numbera which are the sum of the measures (1n
T e
degrees) of the anglea of a polygon. S S
\ Name the six smallest such numbers. " - - \
\ c . + . - i “ N T ' ) ': .
11, Draw a polygon with more than 4 sidéa‘. Mark‘\a poinﬁ"\:ln‘ )
1ts interior. Name thig,point, ' C, Draw line segments |
‘from C to each. verteic {;r the ygon. In the interior -
of the polygon draw & small cjrcle using C as & center. o
From your draw:lng ‘tell why tHe sum of the measures (in
\degrees)"of the angles of a polygon 18 (n - 2) X 180
or nx180-360.§ . : ‘\\.
A 0 - :
12, \could the sum of ’che _measures (in degrees) of the a.ngles ) ‘
of a polygon ve 250?_ why? © L
‘ . . o X . e - ‘
13, C:ould ‘the sum of the measureg' (1n dagreea) of the angles '
- of a polygon ?oe 160? Why? \ ‘
. \ &
3 Q ‘\“‘
v y ‘ .
170 S |

-



. ‘ e YL “§@§; . \ 3 el T ‘ -l n.
: -3:‘ R - » » ) X X N
- ! . ‘ N
MEASURE&; ob; ANGLES OF SPE"‘IAL TRIANGLES‘
R SR - .-
\.,)‘ Y \, | - w n . LA .
SR : . Exploration ST o ;
3 - . . i SR o .
‘\ . N c s &
b Ybuiiave studied angle pelationships 1n some special

C e

~ .

A}

triangles. oo ‘ . _ o ‘_ e o

. S .
R . . - R
a; > 3 . N . NEY
N . .

R for thia.o R

Rt Az Use your compass to draw an ;sosceles triangle, with -7
lj*:i_gﬁj_\;\the 1ength of each of the gongruent. sidep the same |
ST, 0 -as the. length or Kﬁ "How many such triangles can
N \‘\\ ) *» » ' ¥ ) B ) N N S
\ ’ b? draunv c } . f\ A Son,oe . R
Tt S €T T e I R S
Q‘ \ 3 ,‘\ i A . ‘A': \. r e ',,ﬁ .B’ ‘ N . Y .
ERE SN - . o o DR v
e Measure the angles. What*ﬁeems to be true about the Co
: S - AN @
) e angles of an 1soscelea triang1e9 T,
¥ e ) N o ‘ B '
9 ‘ .\!‘ * A A N . ° N
: ’ * ) f’ ’ ! - . |
“ N “; Q\ ‘ . !;' . .
N v < L ' ..
. - \ ] M - » 3
- N - v - s v
S . *

.. w2, DN eﬁgh one of your ciassmates find that the congruent
A N ,i‘ J\ + \? Co
s angles or hIs 1sosceles triangle had the same measure*
R ¢ ; the answer is "nos", can you thiﬁk of the reasons

= * I . "‘ » .

)

f’
TN
Y
%
»
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N ’-—ka\ Yy ‘\‘ .
Y R . 1) ‘.' .
. " v \ o> . ’
* ‘ : «: - . -
. w‘ N *
) N 3. J.Ihat; did "ou 1earn about the angles of an equilateral
R - triangle‘? How should their measures compare" - Use .
your conpass to d:c'aw an equilateral triangle. Choose \
\‘any convenlent length as the length of a»side.
“o Measure the angles. How do the measures dompare? -
\ . i .
- : Y . ] L
S' “ - ~ " N -
- ~v J . .
‘..: . &4, How many different equilateral triangles were made in .
answer ,to question 3? How ‘aid ‘the measures, of the
[ .
. ahgles oP your triangle compare with the measures of
. ) 3
N V. .
* . the angles ‘of the triangles (@f your classmates < Y
. * s o . oo o
. NN » ~ oyt
v . A . v N 3 N . an e ..:\.
< . * .
s " AT \\ hd
® . ~ : 3 . o
* N ‘ N - * K
) . o,
- - R .‘\ ~ ‘\“ - :d A
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. N . - A
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j;, What number is'tpé measpre; in degrees, of every angle
h 6f»an"eguilatérél triangleﬁ Using only compass and
_straightedge;\draw an angle whose\measure in degrees K
~— o 1 ~ ’
is 60. Dig ynu urav an equilateral triangle° ma
v " your drawlng look 1ike thls9 _ L R
- . .& N o . )
¢ . T - ‘
Y ‘. . * \ R
¥ h ;$ * \.
» '
‘ | e e Cng; &
L \ \ L TS N ;

DoWas Lt necessarJ to draw "E to complete the triangle Come
. . ° .
v * 17U In orﬁer to -draw an angle whose measure s - 609 -

h

> Checic srour c0nstructlon with your protractor.»‘ e S

- * N ‘5} R > Ay
FY - ¥ + * » ‘W ~ -» ’\
A v W .. N - ~
» * ' ‘ : : i fw'
. - . ’ . ' N * ? ... ‘“u ’ g > \ . -
s e - s S Summary‘ : A <t -
. *” :. . . Cp . . \ X . .
™ ] ) ' > ) LN : ) > N R
' Angleu Opposlte congruent sides of an. isosceles triangle N
have the same meaSure. SRS . - x N
““-‘ Sixt“ 1s.the measure in degrees of each angle of any . e

. equilateral triangle. ' RN o i S
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~
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N
»
¥
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€, : o L* f
3" RN ‘. R - .
R - o ‘l‘l’:cér"diée set 9
‘ S R o *
f R :In the .!.gure below, APQ,R 1u isosceles with T)j‘ ﬁﬁ \
L ' o . Use your protractor to f‘ind ~
. ¥ ziuéP * What do you expect
o ~for the méR" Check: your -
‘ . &
* x answ er bj uglng ‘the protractor.

NN s N '
N B x . NN R - N ) N N }
- - N . \ . N .
N . - » N 4 . .
- . T - L + v D ) M ‘ i

9 2. A triangle\ whoaa angles havo meaaumes (im dagrees) of 45 ’ \
. e 715_, : and" 90 1s -‘oi“ apecial 1n1:ereat ’beoauaa there are 80 . ‘
‘ S oo ma.ny examples oi‘ 11: in ycur surroundinga. Wha.t examplea of.’
v . . ¥ e
A \ right ang],es ca.n you Bee in- your elasaroom? Be ready to “‘, {
o how how \to complete a: 1t5 ’ 1&5 '3 90 _ triangle b‘y drawing
B s . ¥ s \_-\‘, i .
N one segmejt. . oLt T
y @ - R R ) R N * ) . oy Y o ' ' A
‘ D - ‘ ST e .
3 In ACDE, E‘ﬁ?m.w‘_wmc}x o
) - anglés have the~aam€ meaéﬁre? A
. " Use. yc;ur protractor %o ~i‘ind
S s . * ‘9 N
: ohe following measures. :
N 2 . m/D= ’ A ‘
; wE=__ | o
N ;a‘ e ‘;‘i- . s.
:\ D \ ‘v\ . I . s ,v ] ] “s ‘ ‘
i . 17)4, ‘ . : . - ) .
' ? . - ’ . . 13 v ‘)‘ . . . ) N \
\;; 1:83 “-: * -‘ ‘\‘l‘ R R 3“ ) ~ ; ‘ : » -
i ~ . . v .3»‘2 -
v : . 2
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. AMKL 18 an isosceles

triangle., MR Y RLC. Find

s ‘ X HERC

l‘ . méK =

w0 L
N

n/L =

K L -
L : ~ . ‘ o e
' How do these measures dompare with thje\ of Exercise 39

Are ACDE and AMKL  congruent?

a

\5\.‘ Have you seen other examples of ,triangles which were not : NN

o 8 cnngn%ent and whose angles have ‘the same meaaure" -Tell . - o

L whether this statement 1s true or false: Two t;ria.ngles | ‘

- émay have threg pairs_ oj‘ corresponding angles with the -
o same n‘xéésurés.iand §till not be congment. oy

2 -

-] »

+« 6. fiiéw fnariy triangles are
- there ln th;}.s I‘igure"~
~ One. of them is &n =
5 T eguilateral triangle. : o
‘ Which one? Name 3
% angles whose measure

" is 60

. ~,D‘) ‘\‘
R »
° A oo

N Y - ® - o0 ; R s*




7. - OPGH - 18 an qsuilateral triangle,
. and ER 1s drawn so that /HEF
iy
Y .. is a right angle. Look at QA FEH.
For vhich angles do you know the
¥ N ) s
. - measures? - T
o ‘ - \ Y
> : ’ ﬂ . R . .-
8. Look at AEGH. "List the measures of the 3 angles of
\ *ABGH. 3o ' - ‘ N ‘i_ N
) - .,\ Y o 0‘1\ ) . SQ . * . . . . . ‘ ‘é o
. o . oo S : .
9. Are all triangle* Nhose angles have meaSures or 30, 60, .
o ‘ . _ T S
e ¥ and 90, . congruent” - Lt \‘ S ,_f e » “ ’ N
L A triangle uhose anglegahave measures qr 30, 60, ahé}~90§. B
s, L \ I
e ey o 1s “another’ triangle of sgecial Interest, Look around you .
Lo s “Mor models of righb angles.? Be ready to shéu how to draw ar
A 3 - N
X 3%, 60°, 90° gtr:tangle by drawing one segment.\
o AP ) e ; v L ® N R .
R - \ NI 20 TR .
v 10. Complete the follcwing statement. . \; N U a el ] -
. . a » . N
.o " (&) 'The measure (1q degﬁags) of any angle or an equilategal .-
S . Vv - . .

triangle 18 l M . ST ”"" .. ") 'v ~ ..

» 7+ v -+(b) Two trlangles of special intareat have angle measures: =

: - T d oo tos .
° N N - -
RO (in egreea) of R s - . and 5 ’ . .
N " A - - N *
»
S .'“D hd . iy “ N » L
. 13 ~ - A
* ‘ - 2 9 3
. N b /’ . R " . - .
¥
.
A
LR, ’ . *
. . AR - Y
SR A 8 - ~ N A e . v
. . . * * b ]
- N >
———t S - N - v . .
AN * . FY » 2 :, X
S \ et 3 , ~a
- * LR ] v )
™ » L N \ -
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) 2 M
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» N ~ e
' A \ a
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\ N
Y A . 176 - . oo e . . .
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» ! ~ . . e
A N > y . N -
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i :"'\j-' \\1‘
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cd ‘
\\ . ’ N El B
=

; \ ;..‘!‘3:1 - )5)

O?’..\ a) '303#230 y

b) 5.»0 + l 48
“i‘\t f ;. c) 269 ¥

28( ='

;:;-f;;‘ L3, a)

b) llxaj-y"
c) 641x9 y\'

~;3~x"‘.3 =y

Prac tic% Exercises

»

Find bQ__,_nmnber t;hat y represents.\

e éé X 7,309 y
; f) 5 X ‘9 - y a

NERY
~>

r) §+3- yii“f' oy

Wt
g) §= y o

e) B'zs + 867 e 972 ¥ 6b9
f) 993 + 364?* 848 i y

8) [ 8.98+ w07 =y l.'v

»
. RN

h) 698+ 589 v

al

IOQS 8:54 = y

.

Express* all answera in .
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~ e N

6 a) 30 X 478 = y ‘
b) .256 x 100 x 2 = Y, . | j - S
‘\“_-‘c) (40 x 98k) + (6 x~9BR) = o %\ o o i\'
“a) {7,000 x 875) + (200 % 875) + (5% 875) =y : |
:~\‘~1e) 106 x 470 = - | N T~
ﬁ\ . f ) (300 x- 9,150) + (80 X 9,159) .
. g) %00 X (600 +-52) Dy L
. n) 209 x. 639 = \\\ T
P N R ‘ R
‘ﬁi. S Tuooa) (2, eoo + 99) 1=y s T
o ‘ \‘b) 09,300-- Yy = 17 ) - B : o, - _
;; - c{ 3,332 +49 =y R | | N
. d) &,954 =56

([

ff

_

g) 331, 705‘;..3; - 407 - | 3
£) (217,200 + 33, aou) _.724 -

» .

o g) 505»2-—1—58'3’ S ad S v . .
..._“, . h) 546,984* 6“‘2 -, | . | N : . ) B -” “ | *

N

A

\ ‘; . ‘ ) \ “\ J\ R "2‘ ~ X \?“ .
L ). 7‘3.: b R \ff) gf‘\: T . N 4
U SR ) ".'l‘o_ i S 1. 12 -
. ¢) 17 £ T ©8) ¥=%F

o%i
[
-

o<
[+
o
S
]

b\v"\ ! . Bj.i~a)

4

[1b)

fi

9‘; a) 32 x ¥y =.72 . ) 3 x ¥o= 512 Lo \ ~
g . \ b\;\_‘y»\*;?,_ I <~ . : \ : » f‘)h-_itaﬁ-wy +! 2“ — _...-_ru_*_,\,,;\;:fz_\.h .\_s._‘.
‘ ‘;‘ T G) 81""32 o . o g) Y""’"S 1§:§ Y. ST ’
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LURN

s

v »

. 10‘ \a.)\ . vS% = % \ . .; \ ‘ :‘
kS =®). (56,100 *’187) + (15, 718*187)
‘}x - c) 58 x 2 3 x 273 N

2

f) 10 x 7. 936y = T

-

g 875 + 574 + 923 = y ; R
.‘-' h) 65,.’_ “y | ,‘\ ‘\“ ‘.‘ . \

~1) 3—-9

a) £-+~¢ y
| b) 16, 58 + 8.28 + 787. 54 +. 56 =1y
- c) 10.x 29.2 - S -

C '} 5.3 - '\ co
;\;\ \ e) %XB'»- y . .
- r) 3 x3x2875 v

Tl e). 595361-=-y= 603 IR .
»~ . h) IE’ o \ - - i\_@*'\.

"3) 32 x 22\= y oo

b la T, Sty . h j‘ \ * )
Braintwisters. . 7T . . - ¥

a +

1. What four c‘ohse‘cuiiye odd~gwnbers, when added together,

will equal 80?

.

@&amyou find any- two “prime “nmnbers lesa than 100 whoae

\ s;m is an odd number?

~~ e N NI SN “ . T
o 2 *ny
v e o . *18{ # = ¥
o M N - ) ‘ . - LA




o ‘\ : ‘ \\\\ : o ,\ Review |
SET I | o .

Part A =

L.r..
e

1., Express‘ih exponent form, o
AR . . N C e - \ -
| 5% x 5° e) 16877 - | 3 -

b) 16 X 2 I ‘—-\ -»--\-r) 7100 x 1,000 =
. h) 7% 2 \ e B) % X 32 = L a
- d) 125-—:"7{ : | ‘h) al-ra- ‘

N é;“pind the number that n reprefents. e first one is
\ N done for you..' o o

“jfa) - 5%- \ n\g 10\‘i ‘d) ‘%.z 2 = ‘

o

W s

1
Z
S 12‘ n o - y 12 _n - ‘ ‘; oo
3 30 - 18 - o
C): 'ﬁzm (\‘* f) 3""?;¢ ‘ * o
‘ - 3. Arrange according to value, putting the smallest first. ,

Teeo Example a is done for you. . = | : e

W’lftl?% d)%%% o .

v

: ‘ o “c\)\_\,g R . ,
= 3 . :, : i » .
.
- h
Ty
~
N L]
* a
u‘\ > .
r B e e
\ S .
e Iy N .
\ e [EESRERH
o




 4. . What exponent does n- Iat

~3><\3 ‘9

5. Place parentheses in the following to make the
3 + 13 + 4

»

between.

- Example:

" Estimate the two

- a ISR

'i

Then 32 _'g
and find n’/ for each

a) 2" .
b)
o
a) Wb

e)

A

84 n=
=216 , n -
- 243 , 0 g
= 3,024 , n

1 ‘3‘”3 3 nt*'\“-

'l,{l;l

tme . Example 3

‘ a) 3+ 1x3=9

b) 14-2+5
c) M‘x5+2=28:
~ 80\‘

&

a9
~
=t
-
+
“
o
X
K-
fi

215-+ JE 2

“ ‘a) 6%-:-9{%

b) 3.25 x 2.4 -
“c) 2_ | \
\:d) 5§-+ 75 i |

.
) W
e - e -
W ;
“
-
o 3 .
°
N LN
&
2 v
S
Y
-
N

3

v v
)\
d N
e
?

: ) A
» w
. N .
¢ ¥
A o

and fon,in 3 <.9?

You know that

and 0 = 2\\. Copy- the\prob;\leins

~

f) _5n 625 » I =
3'n;81 =

261}’}‘1;‘ <
a——— . R

e

&)
n)

0 5\“;1,29‘6;11& L \‘;\
J) }}on\='1bo,ooo Sne__

sentences

(3 ¥ 13) = b 4jf‘ T
e) 6 -25+1d - 3 \i‘ C
£) g-x 52, k.- 4%- o A
-g) 3 + 35~ k=58 Lo e
~h) 13 - 9%-+ -3 "V o

» ' . . RN

i

N - e ‘{t N } i...\.\m v
~ T g .

Wwhole numbers the sum or' product must be

AN ) ; R RN

"An ,,example is done fo;‘ you- e o
5 and . o :

~q

i

6) 89x7m N

i j R
o o
1) 133 » l55- d R
8) 237"" 5 oo
EN ' ‘ ) > H L 2 ‘;
\ ’ oy S —
i A o i
N . . .»‘, - »,
N ! 1“ \ 2
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ShO Wn .

\

lsoe

90°

Write the measure of each angle whose vertex is

{
LR}

m

B - 90

Rectangle

Gomplete the ch&rt balow._ \

3
“ )‘

909 .

-

In each polygon helow the sizes of some vf the angles are ~

named by' a. letter. Qsll what each polygon would be called
S:Ldes marked H are congruent.\ Example a 1s ﬁne for you., B

8O®

Rl

Name of Star

FOR ]

\

Approximate distance

dn miles, using
exponent form

in miles, without
us:lng exponent form

Approximate distance. |..

Procyon

fBetelgeuse

. Regulﬁs |

Aitaiy\

Véga

Rigel

| Alpna Centauri

N
N N

657042/,
18 x 10

e ¥

= ?

14

a .

16 % 10%

2'

25 x 33 x 10

LN

L 4

65,000,000,000,000 »

. 410,000,000,000,000‘ |
110,000,000 000,000 | -

|

3 200 ooo,ooo,ooo,ooo B

» N
3
N X
i
S
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e 8.
. 3. o
-
»
-
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-
b e e
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.
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-
N
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“Part B TN VY -
‘ \ I ¢
A Write a mathematiqal entence (or tpo sentences ir ne&bssary)
‘and solve. Write an answer sentenc% o o ‘ .
: “ ' ‘ ‘ A
- 1. \If Mrs. Jones cut ﬁ- or -a ple 1nto three

@gual pleces,
. each plece is what part of the wnole pie° o

\Jim has a triangle design on his garage door. The triangle
NN has one side’ 8 1nches long and the other two sides each

6 inches qug.
80°.

angles?

The angle opposite the 8 inch side is

)

What is the sum ‘of the measures of- the other two \
) : . |
A‘Rnth~11ves a- mil rrom the 11brary. Linda lives twice as
' far rrom the lisf/iy as Ruth does.

' rrom\the‘library? . . \\

The lenbth of the playground at the Pine Grove'school is ﬁ\‘

< 150 ft. The width of this playgyound is 60 . The -

playground at the Recreation Center has the -Same area as

A ]

the playgrcund at the sghool. The width of the Center's

»

‘playground is

§‘ 90 fts wnat must be the length of the
R playground at the Cent;er" . R IR
5. Mrs. Brown bought 1% yards of cloth to make curtains.

A}

3

She uséd by of the material for the kitchen and bedroom.

‘“jfﬁow much material is’ Ieft9 - ‘ . . ﬂ\\!

~ A J
. H . 3
» .. -
" L
) N *

183

How far does" Linda-live .

1’ ’
-l ’ . v .
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6.0 A recipe for desseri'for six persons calls for ﬁ- cup of -

r .. sugar. How much sugar will, be needed to make the dessert o

? for three persons? - E . L

R

. . . - . A ¢ . Q“ . \ i : i o
- Y. In 1950 the populatlon of India was estimated to-be o

b ‘\ 5 X 23 x 107. Express this as.a base‘ttn nﬁméral."

- ? N Te o T .
- . - . - . R R . v

i - 8. A p*anet moves around thqtsgi When 1t 1s;cip§est, it ié\-‘

from the suh. When it is farthest, it ig- -

‘\ ‘3'““ NS R M ~

. 30 million es rrom the s n. What 1is.its average distance
o0 »

L ?O million mil

»

.“from the sun? Writ \épe average in expanent fprm.

Y . - v o \ : . .
O 9,, Jack‘s s&ste n high school has an a erage of 21- hours -
n\ 3. O
\ -

ofahome worx each school night. How many hours will she

Q‘ \ki spend on hq@ework eaah scnool week? N QE
. R T o Co
:‘T;““ a 'Braxlnf&isters . TN . .‘_ - e “ ’
; “Clock Aritnwic“ T RS N
.*vf: s 1s 1g+ b alwa?s~equa1 to 16 ? B ‘;; ‘“i“‘
.- E \ 1f it\is 10 a.m, now, what time, will 1t be 6 hours _
‘ £ later?: S ;‘ S \ j. \ 1l~: i“ai
\ “‘ \ :»i In counting hours ‘what happens on, *an ondinary clock d?ter
v .7 the Pour hand geta to 12 ? I R 5;‘ ‘ ke
; - T - The answers to problems 1n Examplé”a are correct oniy N
o  tor ™ glqck arithmetic”...\ { - _\~:, o ‘:"“
“:~“3w~~»f1m¥\a?~w&) 3 b - T - 2) .?‘+;Q = & 50 _8;+ 6‘£° 2 .ngT;ﬁ

-\‘ < ¢

\ . . \ l}) 11 +° 7 6 ) ) ' * . ‘ \ . . \
B \."\. - - . “‘ Y ;‘

. Use "clock arithmebic“ tp write the sum for these.

S 1) 9+76-= n 2) - 10+7 2 n3) 11+ 1l'= nu) 54 b=
Can you find products in “clodk ari’chmetic“‘? (’ .. 3
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Part A
\ B

2.‘

. ) L] ‘ : e '
D - ‘
v 7
“ SET II ‘
1ch property 1s 11lustrated by each of these \‘ a\
_mathematical sentences. Write’;hg first letter or each
wc#k that names the propertyb PFor example write A P M
for assocliative property«or multiplication.
- a) *(a + b) + ¢=a ¥+ (b + ¢) .
v). ¢+ d = a c" e
¢) a x (d x c) = (axd) xec oo : :
a s R
a) sxa IxE | e _ _
& ) {a ¥ b) x ¢ = (axe)+ (bxe) - ~ ~
'\f) axb=axb = . ‘ vote - .
&) (re)ra-(ra)r (cva) o - /1
‘:;h)‘ axec=cxa \ - ‘ L
‘-a... S .-82 +-9- . ' \ e . i
b acs Ei d- | ————— .
J) (5 x a')xz' 2§ 'r') o
. n
Write the repeated factor fphm and the numeral for geach of .
. the. following. Example a is done for you. ‘ »
ca) 2t-i2x2x2x2. 32 ‘
- L 3 ~ ‘.
-b) ‘;3 =0 e \ - e) 106 = .
. * —— ' >
c) 8-} A 0 8. '
AP e - > 4 : » >
d)’ w - *g) 5 = -
F N NN Y
A Y .'g ‘
\ \ .
J . N . , . " _ﬁ. ;:

' 1.“Tbl;§wh




: d »

M boc & 8 12 - :
N . B\) . DOE\S [T ‘—\s- 2 h <
' e 8+8 i a \
. f£) \'DQES m = 8? \ o
g) Does S - 3XL fxde o I
Y hes 2.3 1,23 4° ‘ N Lo
‘n) .DOEQ [ X 3% B- = *—-f‘)( 3‘ Xz ? o A
- . e .
‘ \ W1 T 0 9 2 Y
1) Does 35 x 5g- 20+ 7 Y — T
. 3 5 _ b ‘ " S )
J) Does -3-><:-5-=«5~><1‘? d i
L . . g X
4. Write the followlng as decimals, fractionsy.and fracﬁions
with denominator in exponent form. . ‘ .‘?‘:
- ; L A W
Example a ls done for you, \ ' . )
Lo v, 2k 24 -
. \a) Two and four tenths . %.4 R I ;;1
. b) Twenty-four hundredths ‘ ) : Lt -
. e < -
o c) Tnree and six hundredths . d
] v . C . l
. d) Four and tnirty hundredths o ) s
» ® ‘ . |
‘e) Five and sixteen thousandths, ' 'y \,
’ A .t s :
.f) . Three hundred twentyufour nundredth?**~ RS
— .. .g) One hundred sixty-fourmtenths :
: “‘> h) Thirty-nine and seventy hundredths *
* N N N \ »,
; ' 1) Two thousand four and’ one tenth
- ;.
| ,; \‘

~ N » \ \‘ - ) ) N ‘ N t. ) ’ > ~
- N , . B C T W
no to each.of the following- questions. ‘
ro ? : - N " N . ”'«: !\

* 10

Answér yéé\or
.13 + 2 3+ 7 T;%-+ 23

a) Does
10 : N
T R

Y] Does\\\
- > ) .
. . T
IR R e

“¢) Does . \

d) Ddes

f' N ) g .

Ty -
N . N ~ N
N N » N
. . n 1 Q
N o . . ,
| . 194
L




S Y . “ oL T e PR
s e . . SN . ’
N ? - R - . -
N . : Y - Y
3 -4 “ -~ . N ~
U
;‘ Y N \ N
* . 3 - \
. N 1 'Y
R
- A N » * N -
PTRN
Wl

\ 8! In each triangle below the Bizes of some of-the angles are ‘ “-

‘;J: shown. Write the measure of’ each angle whose vertex is -

H named by a letter. Tell what each triapgle would be called
Lo .
Lo Sides marked || are congruent Example a 1s done rqr\you.\ R
S
‘..\‘{, o MLB"S&" .
Dlats * Scalene :
I

_§. Some countriea use the metric system to measupe length It

. '1s a decimal system as shown below, ‘ ' i
'fig‘ 10 m;llimeters (mm) =1 centimeter‘(cm)\ | . v :
';;2‘_ - 10 centimeters . = ?.@EC#pEter (am) o :
;Eil | %O{@éciMéters .;g 1 meter (m) f N | "

:f?) : ‘flobd\meters\ : = l kilbmeﬁer (km) . v
(F111 1n the bd;&nks., S v \-— L.
. a) 1w~ ___em. ' 1d) Fmes _____mm o :

= c) .1

e
»

i‘b x‘ N b)‘f“ .lm = \ d}n T e) 1 0. = ) QW e e L e e maem— e et e :

A
« A ¥
- . S
. 187. . .
4 » v
. . >
105 ’ *
o V » N
E ]
*
Ay N . ~ . < ) . . ? R
\" ] N N N X T R . - . ’ o RS
% N N



‘o -
TN
’
, *®
.
s .
-
"
-
l ’,
«

A) > > N
a ) » N . *.
‘- N N . - .

7. An astrohomer was trying to find how many miles 1t‘ib from
bhe center of‘the\earth\td the center. 6f the moon .- Tnis

‘ was his mathgmatical sentence, (6 x 10 ) P (4 X 105) QQS

wa many miles is 17

v - . % »
A *

8. The mass (not wéight) 5f thé earth is 6 ooo million million‘

million;tdns. ‘Using exponent form tniS‘could e written as

6‘x 10“ : What number does ‘n* represent°

J

~. 9. Some scienxists say the earth is about five billion yearSo

oldﬁ wPite tne age of the earﬁ% four different waya.

‘. Part B D R .
N ] R . '

-

Write a matnematical sentence (or two sentences if necessary) ~':\<

~

o and solve’ Writq an answer sentence{ \ .
‘ S o \ ~ . ST ‘ v
_ l. Geoxrge bent a:piecé~of wire to form. A triangle. "He found

_ " the size.df\one angle to be 90° qu”the §i2e of:énothev
\\\\ angle to be s0°. What.will be tg% size of the third

‘angle? . L i
A : ) ) ® ’ ;‘ . \ N ) \ . )
2. ‘James can run Qneqfourth mile 1n 2%- minutes. At this MR

‘speed how 1ong will it take to run one mile?
- A Y \ ’ ‘ N \}\ \ - : i i
3. Eddie rpde hise bibyc{e 3.7 wmiles in Sfifteen minutes. At -

thls speed how far does Eddie travel in one hour?

BN, [S RN . e NN O e U SN -
: " R : . ¢ . -
- . N -
- . - .

-

4, An airplane is traveling at 24 X 5 miles an hour. Express

rd BN
this as a base ten numeral. N v

b)




~ » -

5. In many countries a standard unit of measure is the meter.
A meter equals -1.0936 yards.\ "How many yarda more than
1100 yards is a 100 meter Pace? . N s -

~ .
. i . 2 '
U N . N R e . .

. 6. ‘Dan bought‘\%- pound of lunch meat. The fifst day he ate

L ?f‘the lunch meat. How much' lunch ﬁeap did he eat?’
) . ) ) F4
) 4

*

7. A musical tone_igrmadegby~vibrationa.'QWhen struck, string

' E_ vibrates . 256 times a second. erlng c vibrates 15
. s T ‘

*

-+ times as much as string 'E. ' How many times a second will

s S L I

~ string C vibrate? o ‘
¢ | e e T ‘

~\Groﬁp Activlties S L ‘ ‘ N

Rela&s UsingESequence--The obJéct‘of\the game is‘to diécoVer

the rule and to write.the tefms of a seduence ‘The teacher

-Q‘ ‘ Q

. dictates the first three numbers of ‘the sequence to the
firsy glayer Q{geach Feam. The first nlayer writes these
and then returns. to seat. After a_brief time, during Whii?

. Class discovars the rule of the sequence, the signal to .
begin is,given. Each playér, going up in turn, adds a
term &o the feQuence. The relay continues until the tea;hér

. calls time: The winning team 13 the ong\with the,longest

\‘J{cbrrect sequence, X ‘
\ This game can be adapted for many kinds of interesting

Al

. practlce. - - T L \ *\'\

N



* e Review =~ - T
v S SET III
- : ~“ . » ..
Part A - e
. | R 1’ ‘ N N . . ) . ° RS . .- . \ N \\ N
i. Arrange in the order of size from least to greatest. & :
N L ? N i . . ) N N .
. a)., 0.7% , 0.014% , 1.40-, 0.7
b) 0'65 ,‘ 0.8 ,\0‘07 B OolO‘ ’ N
c)ﬂl;i , 1.32 , 1.0, 1:.85‘ ‘ )
: 2. WPite the pair of equal fractions in each of the following.
. The first oﬁe is worked for you.' |
o c 1 2 \ \
\a) §": IR '8 (g > '8-) d) % E) "g‘ .
. vy 3 3 . 1 21 33 :
NN FENE 3 e FaEE
b 2 6 & . - ‘ 10 1 S .
c)g‘,r,‘s‘ . B ) . r) %’IE’I%“ . . .
> .. ‘ ‘ . . . . - v
J. F:lnd the number that ’che let*ber represents. \Expre:s.s‘ ariswérs
{n simplest I‘orm.
3.1 Ty . )
. a) Frg=n ) e) 281x0.7=p
SN | . 13 3
1, . £) -n=F .
b) gx5=p 16 ¥
¢) 3.6 x 0.6y &) 6.3 x 0.09 = v |
b4 S 1 Lo
a) 3.-6;& \ h)6x5-1;—c \
- ‘ ' N
4, Find the x;umber that n\ re;;resents. Tell whether it is a
a‘\. ) A ‘prime number or a composite number. o L , o
‘ . Examples: ‘23 + _1 = 9 compos?te, 23; -1=nns=T7 prime
S e eran e €r1en T
‘ - To)"2%.1-n £) 52-1=n -
' \c)f 33*+1=n . ‘g)‘?3+1‘=n
| @) #8s1=n > m)y #¥-1=n-"
.‘\‘ N . - . . ’ "‘ . . \ . N 190 N . . ’ \. \ ’
P -/ ! . |
JRIC v 198 .



Y ~ > . S

‘ . . ) _] ~\O \r, . - . '.\\? o ‘ .\ \ *

~ R . PN R |}
- . ) »

5. Exprese each of these nud%ers as a.product of primes.

FY L ]

Example' 16-2)(?)(2)(2\ S ‘,.‘
a) ;35\; \wwuwhunlwu‘f»‘“f\ f)fﬁL68:: ' \

b)\ B e L : i \ E)" 39 =
c). 27 = ’ W) 32 *

). el e e 1) e )

ie) o T : 3) 243 =

" Wnich of theé above numbers could be written in exponent
7f} form as a power of two? Example: 16 u. Write them.

Which could be written in exgonent form as a power of three?

B Wr:l.t;e them. ®

[ \.:

»

6. A ten foot iadder‘sé leaning égainSﬁ\a waIl“*The top of
' the ladder is 8 reet ‘oo ‘the ground. *" The 'bottom of Eh

\ ladder is, 6 feet fromwthe wall. What kind of trianglg

‘ =-does this suggest° Where will “the largest aqgle of that

-

ground or where the ground and wall touch? o
N . v, i . e
* . N > ’ N LY \‘ - > Q A \
~ Part B . _ L \ N T
T o ) "\'. “ 9t
‘ Write a mathematical sentence (or two sthences 1f necessary?y
and solve. Write an answer sentence. ‘

e

- . NS "‘
Vo, . Jill is'cutting out a pattern. One piece has the shape of

inches long. How many inches will JiPl cut when ghe cuts .

out the triangle?

s triangle be located' where the Iﬁdder touches the walﬂ or

L

,‘an equilateral triangle’? One 8ide of the &riangle is 3

b



I _ . g .
) . !l\ . ) \-‘ \‘) ’
s ~“2,_ There were 36 children in Miss H:eyer's -class in January, . i
‘ | aneje-fourths of the class had perfeét attendance. How . ,.,_
) many childr‘en. had perfect. ﬁht.&n.d&nna" ¥ , e
3. A snail crawls '8 of an- inch in one minute and % of an ‘15‘
.. ‘ 1r;1;:n the next minute. How far does he crawl in‘tr;e two‘
minutes? : N : o
. H <. Dan cénéht a lake trout that wéigns' 2%- pounds. H%w many
| | ounces does ’cne trout weigh? S _. o \“\ : .
‘ g An astrona:znt; \‘18 travelin\g around the earth pt. 5 X 103 ‘miles(\
an hour. He travels 75,000 miles each orbit How 1ong will '
. it take him to make one orbit? ° : o ol "

6. David's father welghs 196.5' pounds. David's welght is 5

' _of his fatherts weight:. What is David*s weightv ®
» \ - t
. 7. a dress pattern calls I‘or ‘3% yards o‘f material-. . Mother
. ‘ wishes to make dresses for Mary, Jan, and Dgnise. oW
~ much haterialfdb‘g\g she need? o
L h ~ S » v ¥
'Braintwisters & h ‘ ’
1. e followlng statements are trué. What __ilmber base other
o 7 than ten is used in each? = . o
’ a) I am 13 years old., In three years I will be a
e w L Ccenn agen. o . S e
. 3 o~ R .
SN . b) There are 100, inches in one yard » .
" ¢ - ¢) My birthday is in October, ‘the 12 0 \m\tanth of the year.
Ed . s
e B
. ‘“:Q , \ » X Wy (‘\\,“ e N
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Chapter 4

‘ﬁQLQ_ﬁ@wlmmmeﬂmnmmm

A NEW ﬁ&nn OF NUMBER DR oo

!

»
e ae SIS
6 75

This is a number line. It ‘has a point labeled 0 Just
11ke the numher line you saw in Chapter 3.. But the other

points on this one have new- labels‘ These. 1abels are the

‘hames or some new numbers we are going tostudy.

’ |
. R A Cw * b 7
Find the dot numbered 0. As your eye moveg to the right,

PN

‘the dots are labeled i, Yo, Yy, L) s your eye moves to

" the lert from zero, éhe dots are numbered "1, T2, "By ees »

The dota ot the line represent numbers that are called integgrs.
The set of 1ntegers 18 ‘

RN -

(-0 73, 72, T, 0, 1, Yo, 3, l.i} . N ‘

L ] . ’ -
- The integer " *2 " 313 pead “positive two." The integer"

RETS nelther positive nor negative.

"7 " 18 read “negative seven." The 0 is read "zero." It .

~ Integers on thé‘line can be thought of in pairs. +6‘ s |
paired with ;63 "1 is palred with "1; Y10 is paived with

=

“10; and zero 1s paired with 1tselr.

These pairs ars called oggositea. *1é\ 18 the opposite -of

122 +y 18 the opposite of “B; - 1" 1s the opposite of ti;:

~ "and zerc 1s ;ta\own opposite.

T . . ~ . . ‘ B . . \‘ "
- 193 °® -

X
EAY



INTEGERS AND A NUMEER LINE
. T .

A N - .
* . “
» N - - . ‘ .

. N i ° N
. ‘ L ——b »> *—> —r———b ——t \
\ 7 "6 75 T4 "3 "2 Ti 0 +2 *3 tq t5 *s +7,
. N _‘; . N \ “ R N - \ Y
: * \ ‘ . Vol - -
h A part of a number line is shown above, It may be extented
" and numbered wﬁh‘. integers as far as you wish., Ty to imagine how
3 . many int ers there are; A .
) Lotk at the dot labeled 15, - Po'sitivé f:ive ia greater than
- »"'lt, or O, or =3, or . '8. In fact, positive five 18 gre-ater :
‘ than any linteger which labels any dot to. the left of the f‘t}st
labeled by +5. The mat‘.hematical sentences es 5 > 5 > "’3
\5 > 0; ot 5 > l, 5‘> ‘ll; ces are ways pf writing\ this..‘
. .. NN ‘ ) ‘ 3}
.. Look agsin at ‘the. dot labeled '5. Positive five 1s to the

i

- left of and less than +6,& or +7, - or +127‘. In fact, positive
fi}fe is 1ess than &ny 1nteger to its right. The mathematical o
’ sentences +5 < +6- 5 < 7, .o +5 < '3'1%; +‘5_< +127;
. -

are ways of wri‘cing ‘cm.s i:act ~ *
N ‘ 4 . ‘ S -

. - Fd : »\j
An integer represented by a dot on the nwnber line 1s greatex,

-

RN \ R U

tha.n SZ 1nt§ger wgreaented gy_ a dot to 11:5 ~1ert;, an 1nte§er

. h ‘§‘ .’ . .
= " w\g&a dot 1s less than an ___x intgg_e_g regresented .‘.’1‘& dot
Yo 1ts right on the number line. _
' | N 19% i ‘
O, e _ona
e L 202




2.

l

L3

.

. B

g o ‘ Exercise:Set];\

»

A

.inpegers that are migsing.

*

*

A

T \

-~

N ‘\‘\ . : . A ‘\\\ : ‘
. O +' - .

“'6 ‘3

3

On a number line like the;one below, locate and write each of

. these 1nteger8* 5,

labels., ‘ .~

Maﬁch each set with its best désc;iptioﬁ{

Copy and complete the following aentences by writing the

"y, *2,

correct symbol 1n the blank space,

C o+

4;4 +5

"6 . below the dot which it

Counting numbers

o

‘ n o_.n
n S <’u or =

a. , '3 5 L £,
» e / . . .k * .
Y .
- . + .
. e r8 6 ‘th
o.d"\ +1 — ‘19 x \ 1.‘
s 16 T3z | " 3.
5. Name the intager that is

B afw 3 greater than =12, d.
T b, 7 less than O. e,
. . ©. 4 greater than 116, };, F.

: 195

5

726

+h79 +h21

5 1eas than \;é.ﬁr
6 greater than 0.

2 1ess than~.*9.

. ‘\/ e
Wholle numbers =

8., ! . E = {1, 2 3, ‘h,\ -...‘} :
b\. P = [ ve o 3’ ‘.2’ -l’ ‘\O’ +1 NN i o\.} ‘ f Fl‘actj.()l{a.l nmber"a
c " “ N = { L 2R 2R -3;9 !‘i L g Z"\ :0 \' 2’ .Q' } | Integers

° T2t B AR -
d. Tel0, 1,2 3 i)

A

1. ‘Draw a,number line like the one\'below and: bénéath 1t write the

-

<



e - » ’ o
.. N . R '\g‘:}- . 3 * bl ] e
RO R o ¥ oo SR '
A N I . N . - . N N ‘e S . N
W PO s . . Lo R
.o N e PN 5 v N . oo N
N ’ 2

o \& ) ' .
6 Arr;nge the members or the following sets in the order they‘ f

O would appear on a number. ling from least to greatest-" LT
o P- o™, 6 o I S
I o~ Fe= {19, T 2, 17, T3y A T
‘ . \ \ | S ws {-1.: + 7. ..20} o SEEN E
N N N - + . _“ ‘- + a ‘ ‘ » l’\*. ? ~
. R = {13, 11 1, 31, 3} ot
Ly N N . N
. . T = {726, "u “‘”9,+ - =2} DR
}' ~ ' . R . v . ' ' ) NI
7. Compare ‘the. numb ‘a, %, b, -0, ¢; e %3, and a
. N N . e iyt L

which are pictured on. the number iine’ below‘ COpy and fil; in

the mathematical senpences. Use the symbols "> w “<‘“ or M= “:

o > —~ )
-"—"—:H \ o . 2 - i:)\
a 4 b d e. .
© ‘ .
/v 14 \ a. a N \-4 Yy ;d‘ \‘ ‘ Q a . ~
b.‘wbxm Q et 5@gL” ‘b ~"\’*
Y N . . 5 N N ’\'.
.. © _ e R 3 “h‘f gy RIS
‘\ ‘ \ R | ‘ \\‘.’ N K . . i
8. Name she integers which are: Y
* A ) N _‘.\s R R N )‘
a. greater than 2 and less than ‘ \
. b. less than g and greater than - ‘ Yo
; \
., c. greater than 72" and less. than “§7. - \ N
qa, -less  than +h and greater th .
h ) N N t
o, 'e. greater than '9 and less than. t10) O | (
) ’ S . . ‘ ) - .o N . -
9. Describe these sets of integers as was done in axerﬁiag‘ﬁbgzgf_;

a. {77, 76, 75, "H}

B YO 5 5 18 ;e,_m)‘ : B ‘
.!\ + \\ . . . . )
-0, [ 1] . . R "
a. ("do) . “ .
. . N .
) ) X S . - -
» » - : to - “? \\
: 4 196‘ . ‘p,
\; o . 29‘1 * j‘y \ . .
> * - vy
- . b * :I’ '




- o - o . o | : | ) . \i‘ ‘\‘\‘ : . . \.:?}2‘
" INTEOERS: ) THEIR OPPOSITES S
Expressionsxlike “five deé?dt&—betﬁﬁ‘ﬁero,"\"five hundred feet .
‘above sea;%evel,” “twd points in the’ hole, and "threg yards 1oss“ -
are very common in our ianguage.\ We may use integers to e:xpress i
these 1ﬂeas’ : . . -i T L \ : : -
- . ) o . R o
. o Five degrees bélbw zero B ; “5\§egrees‘i .
\ Five hundred fept abovegsea level \»+500.feet
3 ) Two poinns in the hole ‘_*\ - points
‘;__\‘ » Three yard loss ‘ ;‘_\‘ ;'\‘ oo "3 yards . - ;
v e e ‘ oy oy N
. N N ‘ K i:
EOOR at the diagramgabove. Each integer 18 one bf a pair, .

. 7 Ce T
g and h form a pair. ‘Theip dots are the same diatance from ‘

the zero dot' "4 18" the oggoaite of "#; T4 1s the° opppsite of

>

. . A W -
AN Zero 18 1ts own. opposite. ' o _ !
N 1
et s _‘ o EVEP'& intege:ﬁ has \sa_r_};“oPPOSite g e e - b ‘. H‘r‘w“__....
X . R - . R N NN -
‘ N Y 3 ¥
- . ‘ . ‘ . » ¥
. iy R . NI - - 2 ‘
S . /k Co —— . : .
. 3 . L 197 o
N o AR : ) N
. “ ; P ® s \ o
| - R05. s |
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. . R
- : L
. . .
‘ Exercise Set 2 . o
- o h o f
1. Which of the number pairs below are opposi"ces* \
e T T e e tmta er 050 [
‘b._\ Y 5 B ,) \ 51 8; \0\ . | &\, ll}- '*‘1\1{ .
2., Choose the greater integea& 11’ possible, from each pa:;r of
. opposites below. \ : ) S
s T3 13 e s YT e. -ty Tg
b. Y& 6 - w. oz 0- . £ Tuz tue
. N
\'\3, . write in words the opposite meanirfg of's .
a. 12° below zero " d. 270 feet above ses 1eve1 :
b.“ "y in the hole“ | e, 15° north of the equator - |
e, $10 profit’ o . 110 ~east of Prime Meridian
L Hrite the opposite for each 1n‘ceger below.
a0 T e o T
5. Use an integer to help describe each of the irollowio\‘g.\ "
a. 'I'wenty degrees above zexno v . | degrees
b Two hundred feet below sea level ' B — feet -
¢. Two polnts in the hole o points
C yd. o~ Fort:; degrees south of' t.he equator m degreea
6 Mrite. ant expreseion simnaz:\ j;o thoee«given in exerolse 541011 {
each of these integers. \ - , t C T ‘
. a. *17 . . ) R ¢
| b\ 22 a. +1§6 SRR SO DU
« > 198 ! | v
* .. x 3

. . . ot . R - N
. . N . R N . - N N . ‘:
N N . N N N ~ L R N N
BN : L R N N B :
) * 06 Y T - ‘ ) : o
. N . .o . . : . :



(L ;~1rite nwnerals\‘rdr- o " B o o
A negaw.ve two thousand t’wenty-two.; e R !
: b, positive f‘ive hundred fifty. B - " \ o | ¥ \\

! negative sixty-one. . 3 o ‘?f - \ ' ‘ ‘ | R | ~

d. . positive eigr;ty-.n;r}e; c | ' o
‘e. negative one ﬁhbusand‘o;le. I o T |

__f. positive ten ‘thoudand four hundred ninety. -

[ ) a - . ‘ ‘ -au\ ;. )
AN ) ) ’ A
.8 ‘Write words for: T _ - . |
e ;T L | f .
. . N *

c. T6060. . v | |
'd.‘ +910 . ' : o d o B

-

9. What integers are represented b;v the points 1abeled b‘y ) -

N

letters -on -these number llnes?

. @) e o e oL
S Y20 e 0 . 0 v tio Y5 g

|

- N ! N N
E ]
- . » ° -
v '
N 7
.
. * ) N

oy
@
X
(-]
ob
e |
L ]
[T~ I 7
!
!

N ~‘ ° 3
N = S
h o ) . * " .—____...-—-‘
R \
(c) - * - > TP .- T * > -
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a.

b

d.

*

2.

b.

. T

d.
e,
£.
g.
h.

8.

b.

c,

d.

e.

. f .

10.° Wyite‘these

greater than

- »

less than
greater than
less than 0 and greaterrthan O

.

Write these nnmerals. e

V

sets af 1ntegers.

RN

n

"1 and less than
T3 am greatgr than |

‘5 and less‘ghan

negative three hundred fifty-four

negative
positive
positive

‘negative

negative

‘;positive

negative

Write words for:

Tegr

- ‘ii‘"
4,008 -

-8
*606
+u5 \

370
+8;OOI

”:E’BGQ

six thouaand~eight -

twenty three thousand

forty seven thousand two hnndred \

eight hundred four

rive thousand nine

two thousand twenty

twenty~five
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X o

-1 -Diagrans may be used to show the result of counting. You can .
‘ c.':ount forward oxw backward An ATTOW can show many thinmx rabout |

- - ‘_‘
kd s . A .

countirgg Thé arrqw in: the diagram below shows: . )
‘( . (1) @here you#bégin\td count -~ | ’
TN T o -t ) : < » e
\'1?§qij o .. (2) ‘The number of spaces you count N T
\1\‘3:\\"‘. ) ) : \ .. ‘ N R . ) N T w \ R *
"‘ ‘ (3) In what direction you count . o
¥ oo F (4) " wnere you stop. S S
. 1 %
: | ra
iw»--y o :‘ ‘0—-——0--—-0 » ~— — -
T e T S . e Sl B & B +z +3 *4 *5 *6. +7 ‘
Y ‘ . "\w .
KIS ‘ | ' . = oy
N N . n\ X * . PR - N N

In the diagram ‘above, we began at ‘the. zero dot and counted y _\
in a positive direction to the *i dot. % 15 called the measure“

of the.arrow. The arrow is named T4 . to show the direction of

- gount: and the measure. . The . shows directi On, 3 atha the L
| ure. ‘The tall of the arrow 1s 't 26r0; the ‘head of t;he arrow T
1o dt T, L 5 a
\ . . ’ A » N
» N
' X ‘e »
N - ) » \
* ’ ) N b \ ) L ]
o 201 . . _ ey \“
; X S \ ‘ '
1Y 2{}9 .
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. -The ‘d1agram below shows.some other arrows. Name them with ¢

integers. I . I N T

— e e ST e * * - e e »

| —_— : : AN
. "7 76 "5 "4 "3 T2 71, 0 *1 *t2 *3 T4 Vs g t7 Y

RN | » . . ‘. -
.

" We have hgresd that counting in a %esitive directian means\

counting to ¢ right from a reference dot on the number line.

-This may e shown by an arrow diagram and 1abe1ed with the

symbol." *. 76, means that you staxt at a reference dot and

L

\*‘couﬁt six spaces to the right.‘ The meaéure of the arrow 18 6

o

o ; : Counting‘in a négative direction means caunting to the 1eft

. from a rererencg dot- on the number 1ine. The symbol w o “ on an

arrow diagram shaws this, .\ ‘6 * maans that you count 8lx \

Spaces to the }ert from a reference dot on the number 11ne.‘ The ,
measure of the anrow is Ea
N v

»

»

.

The rigure belowﬂshows two arrows with the same measure, One
1ndicates a count in “the negative direction, tha.other a count 1n .

. the positive direction.‘

» N ’ N A}
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A}
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. ‘E:/tercise\Se\t 3

3

3

e Lcok at the arrows on -the number line below.

\\\\\

. \r
o w77 76 U5 7473 T2 -

v
> -

‘8.« How are they alike? g
b. How are they dirferent') ~

St .. - .
» N LA B D .

\ ¢ 5
\‘\ N “\, . - . N ',. ‘ N \‘

Y.

!

.-

e S S
i

‘2;;\Draw a number line. Label it with integers.

Y

3. \‘Look a’t the a.rrows on ‘bhe number line below.

‘ a\.\ ng arg they alik?? \
‘ «b. How are they different?

N - )

g

"

o *: Y2 *3 +q *5 +g

t—F)o-—-»

+7

Draw five ty
‘ arrows that begin at: these dots. +1, = ~'6 +3 » 3.\ |

i \“0‘ R

,JL

~

Q—-——-C\M b—»—--c‘t—.-——-—i » h—t

7 76.75%74 73 "2 T 0‘*1 +2\*‘3 “'4'*5*5,*7\ .

# Draw & number 1ine. Label :Lt w:lth 1ntegers.

arrows that begin at ’Ehese dots. \'"3 3, I" 6

~
-

) 5.‘:'\‘Write the number. pame f:oz; each arvow b‘el\ow.‘

» .

-

L N
\\‘

.

Al
Iy
.
».?@ ~

Draw f.‘our "3 Lo
R )
. \ @ LN
d b ;
— e

0 +1 *a *3@4 ¥yt *?
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9.

-

»

Y ‘ ~ : . o
Draw a number 11ne.' Label hpecial poin®s with 1ntegers: Draw

the arrows describe&‘helow andxlabeg,them. RN
T .

a. Begin at’ 0 and. end at ‘+u;“f TR
b! Begin'a .5 and enaab tro T e e T

5
¢, Begin &t O ‘and end’ at 2. S
2

a. ‘Eegin‘at and endat 6. .- | B

Write the number name for each arrow belows 2
;.‘ N N . ’ 1
Y . . 2 — b L{d »

.—
] +.

N!
.
TR )
me
Rl ¢
e
o
¥
o
+
-,j

bréw a ﬁumbefxiihe; ‘Label special points with integers. Draw -
the arrgws described below and 1abe1 tham.
e L

a. Begin at "4 =and endlat 1. ‘ \
b. Begln at "2 and end at ‘‘u, V. coo

¢\ Begin at 6 ‘and end at *7.

d. Begin at 3. and endtat 71,

Which arrow has. the greater measufe?

. a. 2-to Y6 or T2 to Y6 ¥ .
. '8 to M1 or ™8 to T2 . - . .
‘ " -\ \ ‘ .
c.. 0 %o, R.or 6 %o Q. . e e g
T Ry AT ¥ ) ‘

a. '5 to "3 .or "3 to

e: 4 to "8 or 6 to * .
@ > iR} N
- > » .
* 8

. S < 9{

204 v :
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Review

-

>

Exercisé Jet 4

N

. e
- N
\0
v
-
W ’
A A
-

At what integer on the number.line Wiil<&bu stop, 1f you~

a.‘

begin
begin

\‘begin\

begin

begin\
‘begih-
:begin

at
at

at

b

at

ad .

" Draw arraws to. represent. each &nBWéI’ in exerciae 1.

with an ﬁn&eger

‘an@‘
" and

-and‘

f'i#“o aiia

.an& count

copnt
and count
and eount
¢oﬁnt

count

count

7. to
4 to
‘a‘fé
.5 éo
6 -to
2
y

to

the

“the

‘ to.
:the

the left?
right?
left?

the left?

.*\

the

the

right° R

)

Pight?
right?‘

F

3. Copy and write tﬁg oppoaite for each 1nteg§r below.

. a.\\

b,

a.

' Label the arrows below using

&

*?f
0.

+

?

write in words the nam
U

.

Y

b, 0

?

the greater 1nteger Iin each pair

-,

- +a,

P

. T ‘
eg*of the followlng. integers., .

N »

3

Lébei"

\ynderline )
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.
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e B Some or these mathematical sentenles a:re thue and aome false.

Mark them T 11'.‘ true and F an false. L0 e

N . > ) ‘
N Y

C a7 > 799 . R B Lres 6> 0 Lt
R T | A0St BT S B

“ R * . ., T :‘ - »\a
St el TeqTs T gy My Tan
o ) . : da. . +2\ < 5 . \ 7 . \ n. “ih_ < +1)l~~\\
v o \ o . ‘s ‘ )

-

Te C{iuoose the 1argest 1nteger I‘rom each set:
f a, P 5‘{ 29:\+3u +31: 503\\1] "\ ' i ‘»:‘
*?' . T = [ 5’ +l, \-l, ,5}' \\ N e \ N

ra

S . ‘ \ : - g + : B . , ) e
o e. G=("h, 10, 15, 9, e >

v

8, ChooSe ‘che‘smallé_st integ:e;r' f‘roni*‘ea!ch‘*seﬁ ;1n fExe;fcise 7‘,\‘ )

N N . N . N : ‘

9, WO‘uld the arrow dravm for eanh of the follcwing be named b‘y a

positive or negative integer" . e ‘_’*» S '

»

a. from 3 t:_,o . 7. coL G from"‘ﬁ o "1 _
’ - ’ ) ) v \'. . N NN o :
b, fromy2 to T8 .. 4. from ¥ %o 0

A »

9!

" &0, Namé\ ’c‘hesé sets of nuri:beré. The 1atter used for each aet e a

s » \ should help you remember the name '*af the. set o
‘ S \ . \ ~C .= (1: 2: 3, ‘4).“‘.)‘,._\‘ L o

et e e e At e e s+ e s e T N - i ) : m
'e . R Io.-:%‘: '.."'E".." .1.8:2.’ ...] : . ‘:“. “;

* . . S . O]
Y . oo I“(nu a:ul: 0: 3-: +2: ---3 ) A
.! s NN % - » . : R .mw:‘l’ N
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lln Draw a picture diagram like the one below on your paper ‘ .
- . T #
¥
L ] N N - -
* .- - i
o r

- 12. vrite these subsets of the set of integers., N '
A, Integers which' are”positive \ (7\ S .
b. .Integers which are negative T Y N
c. fﬁtegers which are neither positive nor negativé
‘£. N * : . N
e : | ‘ : . 3
a \\i\\ . .
\ 3 ‘
X ) TN .
T v
\ N .
& o > .7
<\:‘;) \‘ . . r \‘\ .
. a :)‘.
N N e * « \ ‘ h
U SRR s N ) ) ) * ’
N . 3 ) J ! \
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R *.‘ \ \ : AN i \ .. i . .
Exeﬂ£;se Set~5 (Exploratory) ST . ‘1

1. Draw 2 numher line.’ Label At with integers from -8 tc 1+8..f

v
\b.

. number line. Draw an arrow abovi/ﬁhe number 11ne to

- Begln at zero and count 3 spaces %o the $3ght on the

show this count.‘ Label it '3,

-

Begin at a point directly above the head or the . 3

»

arrow and count 5 more snaces to the right Draw
L

-

¥ .
another arrow to show this count. Igbel it 5. Your
diagram should 1ook 11ke this~3‘ii\‘l\ \ -

. ‘!-\ . ° -
| Gy D >
——1&»&.&’ ' \' Y . @

C.

%%173%111ﬂ0ﬂ?“%%%ﬂ%%%

Put & finger on zero where you stawﬁed counting tg)make

“the‘ 3 arrow. Put your pencil on the dot where the “5’

*arrow ends: What integer does this dot represent? Above

the ifé arrow draw a "dotted“ afrcm, with 1ts tall above
. , |

o the zero, and 1ts head directly‘above the point where you

2. 8.

b.

stopped counting, +8. 1abel the "dotted“ arrow with an
integer. Your diagram ahould 1cck like this:

R . . LI

- ol ._......._...:L..._._..p

| |
‘i&ﬁ%ﬁﬁ%%ﬁ%'

Change exerciae 1 by;beginning at zero and counting 3 to
the 1eg¥ then LTt tha righx. Show both of these .

I

eounta with arrows. . _— .
Draw a “dotted“ arrow which begina at ,zero and-ends at
the dot where the ‘counting stopa. Labal the “dotted”

arrow with an integer. - I ' o f{

-
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RE;\‘IAMIN G INTEGERS‘

: y Arrow d&agramﬁ may ve, used to rename 1ntegers. _The- diasram
below'renames 3+ 75 as "2, This'may be shown by the’

‘nmxhsmatical sentense 34+ 75 =

| R ‘“;ig,gpm o - LT
< eaddena S . S
R addand+3 e :
PP o—;—*- &t S » ‘
Y776 %5 T4 T3 T2 T o‘~ -*n *2 T3 *4 +5 +e *7 Ly

The. diagram is’ made by following these steps‘ \;.W

. (1) Begin at a point directly ‘above zero and draw a solid
\ © arvow for the first addend (*3) Draw to the night

| ‘: for positive.« _ ‘ f | t ‘i ‘.g“ "; oo
‘ (2) Begin at a point directly above the head of the arrow '

: :for the first addend ‘and- draw a sglid arrow: for the “ .
‘\ - secongd addend - ( 5) Praw to the left' for negative. o ‘1;15
*(3)\ Above ‘this arrow draw a “dotted“ a;bow from: directly o
e | above 2610 0. the head of the arrow for the second ‘
addend. This arrow ( 2) renames f3 + 5 It 18
- the Bum of *3 and 5. : o

Follow this plan~\ (13 draw the arrow for the rirst given I ?\f

3

‘ addend directly above “the number line, its tqgl should be’ at 0,

(2) ‘draw the arrow for the second addend above the first arrow,

B startlns at the point ‘where the” first arrow's‘head’ends, and :
(3) draw the “dotted“ arrow repmesenting the sum above theae two :
~‘:arrows. This dotted arrow begins directly above zero. and ends 'ff :5‘§§
at the head of the secpnd arrow.q I this plan ia followed, we A%
~;t will better understand our diagrams. {‘ SR :;‘pi\'

Q “\‘ L . R i

T . .- T .o S .
. . » DR N
209 SN - A
N LI %Y o N B 3




a2
A -
.
-
I .
~
D
-
-
N
AN
2
-

Ib -
Le
N A )
n ~
.
2
-

N
£y

‘ a. . a \= 4 ~ t " “'\ .
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°

a3 Mate L 0 L g, My tra s

Te

RS > Exerc:lse Set 6°

/ ’\\'o‘. . N ‘,‘ \\‘ .‘ ‘?‘ “_\:_‘ B .. .‘
.1 \Study the arnow~&dagrams§be1

“’

sentenee Por each- Cleoe T T
e . «‘--—---‘?’w...-.. SO (\“:““‘\ \

‘.7‘ | ‘ e oddend .

' T addend ‘T

Do _addend > S,

—_— - o2ddend’ N ;
D et o PR

1765 TaT3T2 Th o0ty t Yy ¥ st

. e _Sum e N

[N ‘o-—omﬁ.-—u—-“n—-“‘

- . N &ddend" r ‘ . ’ . ® N

| ‘ ' ‘ T ' N, faﬂdepﬁgﬁg e

s q.-.........._’_s..‘m_.__..... . : . -
I’y . T &ddeh \" v >

d\'i—‘\&JQ_——M&—%! T U S S

. " »
. T8 7574 T3 T2 T, 0 +2 +3 *4 ‘*5 +e »

D

Y

Draw a number line and*use arrows to 111ustrate eaqh of

mathematical sentences. o - e e

by 2% Tlw= “3‘ } ‘ e, 5+tga™y

G TR T2 = 76 S P, T6+t3="3
»
a T DLAN N

v G oo’

- v NN ~ » .

\ ) . : . .

* - ‘{ ' \‘ *
3 A N 3 ,
3 21y -
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b

*»

) . . . a-\ N S v R
o “%% C ‘: : :
3. Rename each :I.nteger 1n COIumn A by matehing it wlth another \
name in® COI.umn B. You might be able to do- thia without - B i .
dra.wing arrow diagrams. Look at the first sum in c::lumn B. S5
. Itils "3 + T2y Can you “1magine" ‘a number 1in§ which has A
. the arx;owa 3 ‘and' 2 on 11;'9 - The 3 &rrow would "
o Dbegin directly above zero and have ita head directly above
\ "'13 The 2 arrow would begin directly above the head of . .
thga 13 arrcw and would ‘be drawn 2 spaces to the@teft. ’ |
:Ita ,head would be- directly above- 11 So- the arrow for o R
the sum would begin ‘at zero and have its head directély above h
S 11. Tnua 13 + 72 =y 3 and d.1is the answer, - ! =
N A \ . N B N B N ) \ [N )
XD N
. o e LI C
> } a' . 17 i L] ( 13 + 2) L4 ) " N
b‘.‘ .’8 \‘ N ‘ ( 20 + l") . :‘ ) \ | ) . -\ ’ :
- L + d' ‘ - . . . RN
) ‘Os . 2 - ( 9 + 8) R > : »
‘\ + A R S - + N ) . » [ ’
el T2k {75 + 73)
SR o+ '
£, -3 - . T M+ M) <
B, domplétg\ with an integer. | \ \
. ac . "h+ T3 =, & 7T+t s
.b\. r+2 + -!"' - ‘\‘\ f. \ +8 \+ ﬂ-3 = »
. 010 +3\ + *5 = - i ‘B . -11 + +10 -
Y N T Che 94 e . L
2 ; - D - R
o




G,

+5+

AN . =
" 5. Complete fhese‘matﬁematicgi aent;endes.~ . 5
a. - *8 + e -";-\ 15 N e. "2 &+ ........... - +6 T ‘ '
Tl e Teow =157 g+ T3=T6 <
d. F1+__ =715 "h. Yga - =76
‘., 7 6, Use an integer from Column B to rename &, b, ¢, and d 1in
. Column A. 3 :
A . A * \B‘
a.. 5+ T4 .o T
~ b. Y54+ "4 o -
" » ‘c‘ “5 + +h ) t .*.l \

3
N

~ ~ Z‘ s . . ’ '\ . : . ) * \‘ ‘ . AR .
. - T+ Mark true or false. . - L

‘ ‘\;f‘a s anqﬁher naméfror: . \'fB _1s anoﬁhérjnameifor;_
b. ‘-7\+ 15.t.ﬂ L ‘b, Yo '12;\\\~ ‘ ;
. J‘j‘ o, TBate “e. Thatr

a4 tae 0 Y N- W A

s . 0+ "3 .

> - N »

-

e, O.+ 2 . ‘ e,

1‘\ i . ‘ . ‘ ' : N :w ) B ) -"‘ oL -

TR R e - T i "f
Rename each of the following 1nteger§ 1n two dirferent ways“
a. '3 iﬁ R e, TTH

8. *y may be renamed, for axample

‘
. . ‘ N \ -
o v, \ < > i\ B
. o . » . N
o a2 =
SR R20 ,




9. BRAIN‘I‘WISTER Rename each of the i‘ollowing nwnbers with a -
. nwnaral : o . T
,a. 5+ T 5+7  \-\..e.‘8+ 8+ 5+ 54
b, "3+ 1u+" o E, "'h5+ 46 + 1 ,
- ) N L N . ° 2
. .. »7 + 6-‘ \ o ‘ g. 2+ 2+“"2+ 2 ‘
- . ». o + \ R C . R ) ‘. ? ! \
v Ay T137 +.7136 h. 5 + 5 ¥ 10 _—
. \ o . . %
\ , |
* > - ) Q
) » * 3 s
- 3 *'
;_’~ N »
. ‘~ 3
. N , ) N .
? "
& ¥ .
s
- d . ° \ . . L \
E 4 ~ . g R .
) * \ « ) - ) C 1
™~ 3% . . :
N \ . ..
> M N
N R . \
LT . ) ;____._» e L o »Q)\
- v » o N ""\ 3 i
- R ! *
Y M - ‘\
213 |
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| RENAMING SUMS | N r
f ) When *S + ) is ienamed *7 from‘é:hiagramf\when\ 5473
) 1s renamed *2 from a diagram,,and when 2 + 73 i85rehamed "5
from a diagrgm ygu are. finding sumg. The sum Of 5 + *2 L
ot s T3 ey and "2+ "3 = 75, o F
€ ‘ . _ ‘:-\ \ .
‘;~:“ ~ o It is not always necessaﬂy to .draw a diagram. Some 6f‘you .

can 1ook‘at a number line and 1magine the arrows without making

PR them.‘_Try this.

-

“ [y

~

Find'the‘sum in this ‘sentence: 4 + 2 = 8, Look at the

number line pelow. No drawings, pleasel Imagine the "% arrow,
. ithen the =2 arrow. What is the name of the arrow for the sum?

Lt It may help to outline the arrows with your eyes or & fing&rv

. | The operation we use when we think of two 1ntegers 1ike “#:_‘
and .72 ‘and get 6 1is called ad ition.‘ It may be possible for ‘
you te add two lntegers without arrow diagrams or without even

v }' ‘looking at a number line. Try 1?‘W1th ‘these: 13 4+ 5, "3 4+ T

e ..5 :l.: +5. s e “, N ‘“  ‘« IR :-*,:ww N «Mj,_‘. I
\\ ) ’Q
‘ \
o / \ —~ B
’ e ' \
L ‘
‘ o - 21k - )
* » Q
S ‘ . \ e - \ L S
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L) o N %‘ \. »f
“Usma\MNuanmE ot I o
o The.ihtegers and arrow: diagrams may be used to solve problems ‘ \\

‘The diagram below was drawn by a girl to show where a new friend

lived Thls is the way she explained it'

‘ - The line below represents my street- and 1is marked
off in blocks. I live at the dot named zero. My friend
\‘lives on' the same strees ‘three blocks east of me, The W
*3 . arrow shows this., A new girl has moved in four = . o
‘ blocks east of my friend. The 4 arrow. shows this.‘
The ﬂ,7 arrow shows that the new girl lives 7 blocks

- east of me.

A\d LY !
X S 1\._Jma__»j~7 ——
\‘ N X “(\. : - addend + ) > )
C \ \ S ;\agdend 3 - .

**-—-#—»-—-0-—-—-.__4.....,#2\: s—...“......._..F “@._4:‘
"\?'\'65432?10"'!’*2*3"’4"'5"’6

" The diagram above shows the three arrows. The, "dotted® arrow

~ shows the sum of the oxhsr tWD arrows. Living seven blocﬁs to the

“east is the same as living three blocks to the east and then four e ®

“bloclcs mrtner °ast. This is.the meaning of the mathematic‘a.l .
sentence which shows addition~ , c ‘

L 3+ Tua g \fif

A : N\’\ R Fom I FoT T T H ’ :‘_ *H*WT_‘-?

TN \ 3+ T4 =77 "

N N \ N |.\ oo "
. al5 "
. R : S T R




e T -

s ++1‘5 ‘

R

LANCY. S

artow (*5°), The mathematical sentence

~ (720). The "dotted“ arrow. shows' the total

The" change oi‘ temperature as shown by a

thermometer may be. 111ustrated by apTow. )

1

diagrams._ A s

Look at the themometer scale at’ the

‘iei't. It is a vertical number line. I is n

labeled v(:lth :mtegera .

There 1s an arrow diagram a2t the. top of

the themometer scale wh:l.ch shows a rise of

209 :Ln temperature ("'20) and then a i‘all ‘

of s 15° ( 15). The result of these two

 changes 1s. 5hewh in the dlagram by a “"dotted™

A )
[

which shows this is ‘ 20 + "15 = 75,

4

. The arrow diagram at the bottom of the ‘
thermometer scale shows a £all of 159 ( 15)

in temperature anq, a.nother fall of 20

_change 1n temperature. The mathematical
‘ sentence wh:lch shows thia :‘Le 5 + 20 35.

“\?

Draw. a the:mcmmeter scale, sketoh 1n

. aYTOWS to show WO ohanges. m'aw a “dotted" .

"arrow to show the total change ahown by the

two' arrows. ‘ RENEN o

Came
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ExercisevSet Z_‘
\\ N N

Write a \athematical sentence showing addition for each diagram’

velow. , DR . .

\ — s T - —e
- 770760750740 730 720710 0 *10-+20 *30 40 *50 +60 *70

~

3 addegd e N
3 n—-n-}a L st .t e e .
~35 30 25720715 TI0 "5 50 s *p *15 *20*25*30 *35

N A&
V‘ N \‘: N N R -
N - )
> . um T
RS ] T R n-mjwumnn—“.

A T e L3N _ (
‘ T E o addend
)\'& SR | \ addend —

¢ - et \ 4—-**4-——-—.*-..._...
_ 7500 noo 300 aon 100 . ,n 499 ‘*zoe iaeer *400*"‘500

* : . " ) . r

M * ah. . ' : N . \*‘
S FA ¥ R .
\f - oa
X Cy k4 ?
.. ' 2 N ‘\
o 217 » .
) . < ’/’\\ *
N 29” -
» NO

o

e

e

T
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; o L
) SR i

. Solve these probleme by drawing diagrams if necesaary, like those

R on pageEQI. budte a maxhematical sentence, using 1ntegers&,ror
‘ \a eaCh pl’Obl em [ R N \ to ‘ ~\ . S A ‘ . ! N )
\‘§_‘ - B Charfbs and John are: playing a game. The boy with the .

-

- : Sreater ‘total score for two ganes 13 the winner. Charles ‘has
2 scores.. One of them is 5. The other is. ?3 in~the : § 
hﬂie." John has - scores. ~One of them is 3. The other\ |

" {. 18 - "y oqn the héle.“ o C L

| 8 What is Charaesk>total score9 Y ‘ }‘ S

. ’i
«

\ b;.eWhat is John's total score9
‘ii\;w*’i . c. Which boy 18 'the winnerﬁ S

T - ‘ * ‘ 1
. ) R
. 6. The temperature 1n a mountain cabin was 15 degrees above
‘ zero. During the night the temperature rell 20 degrees.

what was the temperaxure Qhen? S ‘f. e

‘:7. A scientist 1nvented a “subcopter.“ (A helicopter which can

s also gp heneath the eurfaoe of the watex like a submarine )y

. ‘The "subcopter“ was 30 feet above the water. It dived uo
o feet. wa far below the agrface of the water was 1t then?

» LA

;8 mhree girls were Playing a game. They played it twice.‘ The
.girl with the smallest total score was the winner. Janets
scores were "5 in the hole" and "g in the hole." Sendy's t

> goores were "6 in the hole" and h, Helenaa scores wefe~ﬁ;$ﬁ
T o
"9 in the nole" and 2. & e o .

e et memat e - s w e Amin s e N i N \o

8. *whht was Ja e'a total score?

e

‘b, Wnat was Sandy‘s total score? S o
" e, what-was Helen's total sccre? N R B
" d. Who was the winner? \ \ | n e Col
* N N 0 » . L,. N . N

‘é» ‘Whieh‘girl was eecond?_

AN »

) ; L .
e S f'E?SI* T e ‘
- . BRSNS ¥ g s R
- - - N T >




s . * . Exercise Set 8
1. Draw an arrow diagrem to help rename 75 4 g5,
. TN L - S
2. ‘Dwaw:ah arrow giagram to help rename "4 4 *y.°
'3, Draw an arrow diagram to help rename iz 4 M2,
Rt oA ) . . N -
. ‘ . ¢
R What arrow did Jou draw for the sum in’ exercise 1? Exercise

29 Exercise 3? R - o
. : “ - . R \\’ a‘ \ s ¥
5. How are the answers to exerdises 1, 2, and 3 similar?

L

6 What do we call pairs of 1ntegers like g and *s, “and |
Choaa e e T

T, Choose another pair of Opposites apd draw an arrow dmagram t° -
- £ind 1ts swn. SN - o

8. Is ‘the sum in exercise 7 the same as: thoae 1n exercisea 1,
. A
\ 2, and 3? B ‘
:‘9. What 18 the sum when quositea are édded?‘ o \‘\ §2"\

_L“lﬂ=~,mriteﬁa,aentenee in~werda about adding~oppositas"jfw e




R S U

OPPOSITES o B I

~ 4

"5 jF LTS

»

N You were asked to rename

ih I.‘.xerc:!.se Set 8 Jo

LI

N N J . o ) “ . [ .
"+ - The dlagram you drew to. rename -

s below. - The others were similar. o

+ T

-

"4 4 'fu” was like the one

Cand “Ti2'e T2

v

Al
LI -

%

B N

>y

- No arrow was drawn for the new name of

*. _arawlng an arvow from zero to zero,

i forward undo each other. o .

-
.

"4+ *h <05, 75+ 75 =0

You._ ﬂbund.

“} . and ”'1} ‘are 6pp0§iﬁ88~;‘ 5 and

‘and 12 ame opposites.

PREEEPURRRPSERP A
‘*2'f3~*4,*53+6 +7

*5 are opposites;

We'can sagr: o

h + /h» You. would be;

Counting 4 backward and 1#

and 112 -F""\laé 0.

.
. ~
-

A Y

When “oggoai\tes are added, the sum is zZero.

-

0\1\ R R e

I L L T T weoa e el L

R . T Tw

N N T . ~ N
N ~ R N an DN . N :
N N a R ~ ~ N . - B
i . .
NN ' » ’ 2{) LN
o T R e N O
R ' N . SITRR DT ST T




R ’ - "' Bxercilse Set 2 o N .

v

2,

"1. ‘Which of the number palrs below are opposites? ‘
T T R T "8, 0 o _
T + ) S Mg . \ : A .

5
e. Tr,2 o el i
\ \d:. +2, +2 ‘ h.\ ")}" ~+hf

&

D J e

~

2 ~Fill the blanks so the sentences are true.
0 ta. L+ 9=o
\7‘+.;...= °‘§',‘ S e.. 0= _+0. 0}
rtxh»‘?+5\’ o ¢x+6+5»0‘\fQ 

\t‘a. +u+ _=\

L aand

3.\[\Which of the following are names for ze o? o o ) ‘ o

~ > e - -
a. 8+ 78 * . L e, ,f"%2++2

Boewc0 ot 66
.é. 3++3 s .8 T+ T 4

\

4, Tedd \éhe#hﬁi each of these is a -tqr‘ﬁé‘mathematiqéﬁl senmg./ ’ o
JE e o |
L ey e (0 R o
b, (Y5 + T3 5+ %) = ’ L

: +
S, .
CUE (T 6 +
A »(*8\+ “6) + ("4 + "2) =
e. ("3 T) + ; |
£ ﬁg+ﬁ@¥1(24—1) o T
g (264 ¥5)w (8423 <0 1 S
n ‘(\-*_17.;*3)‘* P

P "]

+

oV

+

| 4

-‘sj’

u,

?.

i
!ooooo

oea




o “\~“~ : “
‘ 5 a Which atatements are true about 0? A\ o >
} gf \It 18 neither positive ﬁns negatixsc .
. be It 18 equal to 1ts oppoaite. \' o _—
“‘é. It is leas than any negative 1nteger. . t A,

- T R 18 the sum of any integer and 1ts~opposite.

LT e 'It 15 less than any positive 1nteger. |
Gi_ste positive or “negative“ to complete these ' ’
o sentencea o S
. If an 1nteger 13 greater than its Opposite, the 1nteger :
sa__ mteger. o T
by ~Ir an 1nteser is. less than 1ts opposite, the 1nteger 188 |
‘ c ~ 1nteger. S o | t;
’ h; \When you add two negative 1nteger3& the sum is' a -
| \ 1nteger. St : \ .
\‘d.r.When you add two poaitive 1ntegara, the sum 13 a. :‘~\‘i§
\\ integer. S ‘ S
) e, When you add a negative integer and a poaitive 1ntegerg
S the sum 18 a \ S : 1nteger if the dot labeled ' ;
by the positive 1nteger is farther away from 0 than .
7 the dot labeled by the negative 1nteger.\\\ o
F.. when you add & positive 1nteger and a negative 1ntegpr,
| . th: sum 1s a_ . integer if ‘the dnt labelad i‘
hy the nagative 1nteger is farther -away fram 0 than f\*_\¥
o the mlahamy the positive :lnteger ‘ R
‘ r AN - "
:b .f\ N ) | ] ) ‘
N ) \

202

GO g
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v S _\ \Exérckse,Set 10

10 Sth the addition of these. addénds on & number line by - NE

s drawing arrow diagrams
a, .\_-1‘_\'*' T2 C _ “ \ 0
\2. Look at. ;yéur diag;rains Ifof exerqisg‘l. Answer ‘these ;\q\uestic‘ms.‘ '

a. _What is the first pair-of addqndsv g oo
Lb. What is the second pair of addends'> ‘

e How are the two paixjs of "addends alike?' o .

d.  How are the ‘{'.wo pairs _of “addends diff’erent'? o

Y e ‘\What do you notice a‘oout the new names you found fo:e the

-
\

© tWo palrs? i T

F

¥ . . . . - >
N R N N .

-

\Q‘

3. Rename "M+ 3 and "3 + "4 by drawing arvow dlagrams. - -,
_Answer exercises 2a through 2e: for \‘t;hes:e pairs of addends. |

L ]

w . - c\‘\_ . . RN 3
it e e e v s N NUSENENN e N J NN Chv s ey s e

R ey “: - ;_ »\f\ ! . ‘E . QE;




NN
R

Wasdia
e .
£ S * N A
. - Y = v L .

\\-‘

n.‘\onnm‘cpﬁmm:)"s U
v In Ebtercise Set 10 yOu drew diagrams .to rename

‘ll+2 and
“2+ Tl and to rename. 1&+ 3 and 3+ 11 Youfound

R o~ N * *
someth:l.ng very :I.nteresting.. o )

»

- ) : 'I‘he diagrams ‘t;s*elow are simila:r- ro ones you drew.

They show
the renaming of

3w 7T and RN S

7 _addend - S
RN - aadend 73 e

& &

* e e = p.:it —
\ ) \ LT3 "2 1 0Tt Y2 Y3 vq tsate Yy

These diagrams Show that.

| "3 477 and "
1nteger, "'ll.

T+ *3 name the same
Toa . . = k

“2 4 "} - e,@ch names _6;_ .and that =
3%4-‘*3 and '3 + "4 each names 1. .

_— You found . "# ++72 and

. . o ’ - s . o
tts. . ™ Your work shows that: - ~ -

the order of adding two :!.ntegers may be be

. cha.nged with no ahange in t:he aum.

‘ Add:!.tion 18 oomutativa in the set or SR
im:egera.
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N * » %
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LA L " Exercise Set 11 \ \ c :
o L e : v ; ‘
l. Fill the ‘planks so the aentences are true.

»

‘2 ‘7+ *3 = 3+‘7 | e-, Y4 Ts=_ TSl

o "6 = 6 \\"‘, -5 "5 »_l=T1T+ 6
d. +29 $ — "2 + +29 - h. ':—-_ +37 +37 + 15

&

2‘\. COmplete these mathematical aentencee. '.[‘he order of adding . i /\
two a.ddend& ma.y be changed wilthout i{ihanging the sum.  +. \ \

b — 12+ w6 v £, T64, 9= e
s e 3++11=‘~ '~ L g % ="swtio A
ia. R "26 %77, \-h.f\+32 % 719 = : o

R ) T : . o . - -

L] N . » ' N - e

3. Cor;lblg‘be the inathematic’a_tl sentgnces with " >,.“ LIPIL R I

a., Y3+ 76 W64+ 73 el +? + 72 7 +-z;"2 L. o

» e

ke g Faete L taate £ tawTr vyt oo 0
e ety 3w 6 e 2T TRRTT O
d._"’6+*3‘ | +3+?'_6-“ . n. “2+*7 | ‘“;7+“‘2_ S

A ;. . - - N )
» Te . KRR

Sy, I Q'6 + T2 is wr:l.tten in each ba.»ank below, will the - o

3 sents;nce be true or falde? . s T X
. R R M S L U . '
‘ac o >"B+T8. . e. < Ha "2

b, <'1.\(‘)‘+ < 0+ 76 .

ee _____>T6+T2 - B L >¥5 4710

.__,._> ’*‘6 + S o * “ h. . N ..:<'. ?:.}. “9 ORI ,....N.“_._._........d

o. .0 @25 Tt

- - S N ‘u N
. N - - A
A o N . .
) . Y . .
: LA N o
N 3 an N .
) Al




ST TR o wEE e s T 9 N

O

S L hrlte the set whose memberaﬁmill,be.  i‘ﬂ : — =

a, the 1ntegers } ~h and < 2.
\fﬁi\\u;e negative lntegers > 5 ' S N
. the 1nteg§rs >3 and < 0.

 \§ B B d;‘ theiinteéers.bétwégn *2 ahd "?Z

€. the positive integers < '3.

. »

. >
3 N
A *

6.7 Add the following. Use\afrow diagprams only when necéségryﬁ‘

2

a. - RN a. *y +~fé6 =
"be T+ Th s Y T " +‘+1£ =

S f. TR+ 0=

It

Wosemapen |

e, 23 4 *23

\ . ) -

N ;In eacn pair of statements, onl& one is t%ue,\‘wfite\the-

: ! correct statenent o, “ R

I I SR
LR N5 <26 Cuesctes o o

S O L iytsee L
\j* \ . oe, T2 *3‘5;' - 2< 35 > . o ‘:

& > 05 gy o o L




:°,;was approaching a landing rield, he saw that the outside

. 9.

‘;2

“to the left, at what point did 1t stop° T T

»

l“ ~ R .~ \~* . .‘\x

" airplane Pllot saw that the temperatqno.outaide his I

plane was 23 degrees below zero. A little later, as he

\\temperature was ho degrees higher. What was the. -
temperature outside the plane then? : N

The teacher places the end of a pointerion a number iine in- - T

& 8ixth grade room, She then moves it along the number 11ne.\‘

If 1t.was placed at a point 1abe1ed +8 ipd moved 9 spaces

20,

Wh&t 18 each 811'1‘8 BOOI‘O then? \ \ . — | 3

LI *
» x . . .

Theae axre the socores of three girla on a same. "
BN {.\\ Betty - |

| i ‘ Mable

~ + Ruth

s; . : .
"6 An the hole.“

"9 in the hole." .

"8 in the hole.® |

On the next game, each gir& make ] score of - 12 po%Pta.

N
> o o . . . . SN M IR P o
S8 .. . e . t
N N -
* . N s ,@‘ N .
A N
» N N N 1} =~
. 1 N .
. . » <
LY N »
J » R hd a
-
-
R s N
v A = N
~ . B k N ? o
- « . - s
A R . ts
N <
N , ~
» 3 -
- B "
N
. e NN
N .
7 R
N v : . & *
. - s
4 - <0
% 1 N
. B L
. » R — "y
Y ) ‘ g
> > o L
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 INTRODUCTION TO UNKNOWN ADDENDS
. - Diagﬁhqp may be used to rename a sum'when cne addend is. |
| ~ahknown. If the aum s Ty and ‘one addend is “2, “the .. ;1

S T Sy See———e—

Al

mathematical sentence is +7 = "2 +a or 2 + a *7. “The

.

diagram below renames 7 :as; -2 \ana the number represented by

the “dotted“ arrow. R ”
: ) ‘}*? sum
: ___“.:“_ﬂﬂmoﬁnna.gqﬁeﬁi '
| e 2 known addend \‘ o
) g g S o~—-—r r\ - A . k \D‘)
"7 76 "5 T4 T3 T2 <) .0 " £ *3 '*4 +5 *6 *7

. oo - N . . oo - . . -
Ca .
>

The arrow rorlthe known addend, T, 1s drawn direatly
\;above the number 11ne. It is a solid line because 1% 18 a known
addend. Notice that the arrow representing the aunb \+7; is . .

*the tcp arrow. It 18 a solid line becauae 1t 18 a known aum.;

S The arrow’ representing the unknown addend is drawn as 2

)

"dotted" lina between the other two afrows. It mast be drawn 80
. that the sum of it ana the arrow representing the' known addend 18 |

*J»
- the sunm'arrow, 7. - R N
R . R A . o . i \ C N
. ; ‘ . ‘

»w w

The arrow for the unknown addend 15 drawn from the head of

«,&d

the arrow representing the known addend to the head of' the arrow~

. g
representing the.sum. In this Bentence the arrow represents 9,

>
1

» N N - : N ) . N ’ N o
. . + . o . . . . . N N e o
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>
*
L)
w
»
8

-«
S
3

l“

‘?f e E 4*3\‘2‘\

: | _ —

*

... ..  Exercise Set‘lg . o ‘

\ e
Study the arrow diagrams below. Write a mathamatical sentence :

"to rename thg sum.~ Find the urknown addend

-

T+ e R .
. - 4 S v . F Y . Y ;

. e
N - N
.

o *i Yz +3 tg +5 tg N
L - \ . L
. . R + ‘N' N
. e \ \ 3 >
*—wm'ﬁ—-m‘o—-—-—-mmwﬁ. B »
)5 o . :
» hY ﬂl\ : 2 C W
b? . e

2 71 o *

-

f

W

¢
Y
f
2]
1

i

P ronavae o Porrilly e >

| *2 +3 *4 +g *e

I SR S S S S ST S
6 Q.74 T3 T2 "I 0 *y *tp t3 tgq tg.tg
I N T L % BN )
» b . l
- oo . o

»‘ \ i\ 4

N \ . \ W N
L2 ol " . P - L rrrmrnoifom . 2 " . o
"5 T4 T3 "2 Tro00h

T2 Y3 tq t5 tg |

— " o ~f)
+4 . . ‘

A . ‘ ) P
- 2 ammmant Lo L el 9 L '

0 *1 T2 *3 g tstg »}\ *
e e e e
® R .
> v

* . T :;:'

v . o L -

/ . \ 2

v R ¢ o
o - »P".. ‘
‘ 4 -




A . A B
- +' \ N - -
~ - a, 9 . a. + 76 =718
¢ o —
. bs 12 b 184 =tu

o o
[] [}
+ s
3 -
o o
4
I
O
+ 4+
U;!-
it )}
o o

=
2
.« -
§
N

> S o £, 54 =ty
. ) Y s . o
N N Comglete the following sente_ﬁces‘.

a. T7e =™ - e +73="6 . N

VTN, . ~ ——

g

w———— N » . . . .

o S b. C +6 a.‘»Q \\ N o “‘n. f. u + . ==+3

ft
TR
(2)

LA T

Lcd. T+ = 3 R N B T -

‘e ' s »

4. Rename the integers below by completing the mathematical .
' S \ o= \ o \
s . Sentences. R . \ . \ . «

LA

'-a. +3 4+ = +9‘ Q. _‘ +.'3"+\ \ e::.-;l?

y

o, * ~ . R ) ) ~ - J :
" - + S n Y . ) - - ‘2

d. 1+ = 9 h . 17 + = 12 X ;

N . : o : o

" \ * \ alf@




SN X U v
N N S
N B .
[N N . N ~
N N . .
N -

- .. unknown ‘addend. RN
N - ‘
5% m = %3

b. "npTL=t6

e. T+ B=T7

A )

‘,&’

\;~5; z'(:tz>].\.’1!rlx:1 A repreaents temperatures‘at 6:00 a.m;‘

representa temperatures at{ h :00. p.m.’

_ in temperature between 6:00 a.m.

integer O indicate

> R : '- - . * ‘ \ A a

. o e
Monday )
Tuesdqy - +go,
Wednesday - \‘f i *30

e

Dlagram each of these mathemagical

Below is & list of cities and tbe location of eacn.

AR 10
\"2+p= :.9

column B

and b 00 p.m. Use. an"

the amount and direction of change.\‘

B

-
N -0

AR L

We think

fgr directions north of the equator as poaitrve.

)

“Hllo
Rio de Janeiro
San Pranstseo~

‘~comp1eﬁe~ . T e t‘,

‘w8, San Francisco is

b, Lima is

d.

“Rio de :)‘aneiro 1s ”"Mde‘grees south of Mlo.
L;ma is N degrees soqth of San Prancisce. \
@t ‘ % o
' “ Soemt o, W
? - .§ \ )
. . &
: " e -
- N :

degrees south of Hilo. -

. 20° north B

23° south/‘, T

28° north :
12° south

Find‘the total change

SEftenices to tndthe -
de. *o + 8 = 3"

%%ff

. degrees north of Rio-de Janeiro,

~




- L e |
- N N N4
' I“’j.:‘;{ @
ISR X -
- R
.
< . . . A )
N ~ > N ~ »
K 4 ‘ . . Y
. . N \ . . N . N R N

wammd il v e e o ?

\FINDING“*‘AY«““ﬁNmowN ADDEND \

t

‘ - The process of finding ap. unknown éddend in a sentence like
/0 TB*s+n =TT " 1s subtraction. : S

e .- % - -

oy

N The diagram on page228 renamed 7 as~ T2 + 9 . It helped |
.. you, find an unknown addend which is the result when you subtract 5 .

L ) ‘*‘ ) " . R N A | \"'
\ Q‘f‘rom\'?. . i c'_‘_,

?
»

R . N N ‘\

‘The sentence” n + '7 = %3 1ig dlagramed below and the steps

outlined., o & o : R
L : = T o

N S
LI

o
N Y ‘\\ ) * N \‘l. .
. . N . N €
NN ok . . + . »!
- * . . - | 3
RN , 7 .
< N N . N N »

N IR . - . :
. -l»--—-o-—--o»——-.‘ s S T S SO G - b
‘“\\ 7 76 T T4.73 T2 Ti, 0 %) Yz tz Ty tgitg ty

-

-
by

a0, (1) A scild e.rrow -for the knéﬁn‘a?ldend} *7,7 48 drawn,’

. {2} A solid arpow I'er the aum, ‘*‘35 is drawn. o %
'« (3) A “dotted" arrow :t’or the unknown addend, n,\ ~1s drawn -
. from the head of' the - :\7 arrow to the head of the. *3

errow. - j R s

(u)‘\_'rhe “dotted" arvow 1g named i, . IR
| §

The subtraction of ingegers may be’ shown by drawing arroy

\diagrams. To show subtraction by the use of arrow diagrams, 'you .

T must r:ma an arrow £6 represent an unimown addend

- a‘. v '.
N : o
) R > . ;
+ _,‘ A “
. »iﬂ\ -
L] S N Y * o
232 o

N e -1 }'

* ™~ 2
+ ~ -
v .. 4{) N t ,
1] \ . 0




 ': ! o
: 3“~ ..
R . L e
o - Exercise Set 13 ‘
1. Pind “the%un}mown addends. (Use an arrow-diagrsm.)
Y e he = 'E o tTe = tme_. e
. .+t T10= 77 B AT e - |
- : ‘ \ ;
e, T16 = *ay g, 7+ = 76
: \ R R
a. 2w .= '3 h, ___#715="10
N N . “. o i . |
\ S # “:
- 2¢ Use arx-ow diagrams to find each uzﬂmown addend below. *
e B __ =" e _m2=ta
. " RN ~"~ ‘ ‘ . ’ ﬁ .
b, oo+ 72 * £, M7 =73 :
h .e. Te+ =76 g.-“5+__:_\=f'7 .
d, .+ 5= 0 h., __+T3="4 .
“w N . ) ® . \ ’ - NS
. . . . . LA AN
"3, . Diagram oh é m'zﬁ:be%lline: A o, o
. a. 'I'wo trains started from the same station but traveled in’ ‘
% opposite di.rections.i Train A traveled north at the rate ‘
| of - 1l6 "miles per hour. *;[‘rain B traveled south at the
- rate £ 353 miles per hour, _- How far north or train B
would train A be at the end of ‘the’ First hour? e
‘ " b, Ina game, Jane‘s score was 56 and Mary's score was “23 |
L
in 'the hole." How many pointa was Jane ahead of m:'y?
e [N «‘ * \ o e e o - NS “ .
’ . > + “
e t
B ‘ ‘j&. . - N '
N .‘ S a “ | ‘ . - ‘ . .. 'Y
? \ # - \f N 1 3
233, P .
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R \ The "Short-(:ut“ Method For Subtracting Im;egeru
. o *Exercise Set o . B
- 1. One addend 1n each of “the I‘ollowing i§ represented by n.
f . | What integer rcio}s n’ represent 1n each? .
“ \\a. +2 +n="6 A =2
) b, 0+;1-—-+6 ST & Bain="2 -
e 2+n_=,:§._g R M en="2 “
&ci “h ¥ n =Yg \ 1. Men="2
e.““f’S +n =76 R J.\ l+n="2" )
o Y o
2.. What addend is rgpresented by.; n in each, seﬁ_ﬁeﬁce?f ,
a. ‘n + 5="10 0 4, n + l ="‘io & )
‘ b. n'+ T3 =10 €. n+ 3 = 710 o
é.“n+"1\=‘.'1o -y, n+%5 = "10 B
‘ 3 Find ft\he unknown addend. - ) e
al M2 en+ y - | d, :"’9 =*2.4 n
b ""7&."3\-!-\.11: o e s n+"2
. e, '_'B‘a'n + Y6 ‘ f‘ o= "1\ + n g
| : 3 S
4, What 1n’ceger mst be added to each of the folJlowina; to

‘ : S \ oo
. a. +3d oL < o " a. +9 . . . o

b.

C., ‘0. ' : k‘ s f. +6\

x 0 9 ‘ .
i_ ‘,,* . el e ‘J U . ,.5 e e
. ' ‘, T . g
L 4 » :
\ .o
v ’ : car
N ¥ » g
3 4 ‘:3
o

®. T T ! o N Lo e ) et amasiem - SR S N
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)
b
A

‘6. Write a true mathematical sentence using addition and these

~+ lntegers:

obYs, s, 8
e tw, 2,6
a "6, %3, %9

s

]

L. e 6,

,%(

&
»
. .
2
kN
: '
.
. .
¢
.
" <+
» ~
. .
¥
\“
3
> »
'
»
h *
.
.
3
LA R A 2 n ek e v a F N U NN e - -
-

- o . RS

-

o

a. "6, "'8,""fl.1i . Answer: '8 ="6+ "'1&‘_\‘




WRITENG SUBTRACTION SENTENCES

- s
- ;
- -
Y
Y

\’..

To show this in a maﬁhemé.titfal séntené‘e &ou may ‘write

v

[N

Subtraction 18 the operation of finding an unknown addend

S Sentences ke these have unknown addends, - E

. \ . . - > °

n+ 5= ‘~+6=n+‘+2_

T2+ n<T5 8=T124+ n

*

| To find n, the known addend is subtracted from the sum.

- .} To fi_nd n in n 5 = 8 "TH 1s subtracted Trom _+8.§

‘Y.
“v

N

A .

.; . n= ;!-8 - *5

» %. ’

T2+ n;kéx'S\'may be written as n'= "5 -

) N . . ® A —— ) C
. 6= n + "2 may ve written a8 n="6. *2 .
o 4g B .y
8 = T12 + n may be written a8 n = "8 = ™12 .
| Tl - :
N ‘ o

) o o . A

’ . o T~

Y N
~

L . ) N ¥

. 6 .
Al N

236 - \ ,
. . - B - Ay
. A » -

v * N\
» 2 . \
. N *
~

. . . [N
)n .. . N X B

L . .. . oe o . E A
P . ‘ N 3 - v T IR * * © R \.\ b 1\;“\



s At

T L Exercise Set ié; .

~

1. Write the following subtraction sentences as addition

. sentences. . S e -
e el e el
booT9 M2aa o 0 g figatas e

A Y . . ’ . ’ »

R T T A 9= x \ U h, +1‘5‘f‘ 17

it
H

i
»

B - S S COR -

M

2. Rewrite the fol}dwing subtraction sentences as addltlon

sentences.

. a.‘ B (R 2 ==\\:g R . : .. ‘ ‘e'”\ "6 "‘13 ? o

d.. T2.-B =4 - o "h., T9-.T1=s

. 3+ Choose an Integer from Set A to use as an unknown addend in

~ S
R . S

each of these, o \ o " L I

e, 0= yg= T9 TN o

P
LN

oA o N . D



e WW- RN . N
. \

- A

%, Rewrlte as addition aeﬁténces. Then.t;nd the ﬁhknown\addend;:f

, ¥

v *) »

| ‘a.‘:"'17 ;‘+5‘\=n o . e. +9;_f"3=1i

b, +lé‘; "2 = 8 o ot | T, ~“7\;'“32 =6 _
e, T2.-B=a \ N Qf g. *a ;‘flg ar . é
& Y2 -%.ec CnTE3 - T6as
i \ : o - - o I . %

5. Copy. and complete the following sentences by welting the -

‘correct Bign of operation., » * //

. ‘ 4 : ‘
a 5 __ Tr= T et 6= 5

Cv N a2 T3=T3e 2 (e R - - S T
s b Y k= ha e ~ ‘

e ¢ 75«3 ="3 -5 g 16+ T18.= 718 4 Yi5

) ® s’“ P N ‘
@ - d., T+ B = 54 7 " 14-»* = 9 .+19'\
~ - N
» - . O
-
- . i
- > v
p - d\ ‘ \\ :
S * N ® .
o S
. T s A R S e St e e S Ao .:
> N .
L] . ‘. ol
. * T RN
. : \ 1
- — :' 3 .§ RN . . * ¥ “:';
N . . "3’ . - i R R . CoeE
e 8 o N 0“\:
¢ & L
- - R .
- . R - « ™ N
- ~ y
-~ e e et T, N N - SR
» T 238 ) T
DR ‘» ‘ Nk

- N
e : Civ 218 g
.- IR " - .
- . - ! .
: , N




Exerggse Set 16

C 1. Add these 1ntegers. mny to‘add\yhem withdutxthé use of
b -arrow diagrams \ o o \ \
. N N . - -
. !’i N "'7 + 3 Y » . d. -\'9‘ h + . +u
+ R ) re : A . N
b ”6-++9\ e Ty Yo .
- ) . - 3 ’
. C. | }0‘+‘\5 )f,_ 9 + 19 . Y
“' Try to Q;nd the unknown addend without the uge of arroﬁi
N - - - o % f\'f‘> . - .
8. 7 -t 3 . & do 12 Al 5 :
b, Y6 -8 . -~ e M8-"2
“ ¢, "6 -3 R L

_dlagrams.

-\; N K ) 'b ‘ NN “n
.\‘(_ ..\ a. "'3 \+ , "6 .
e oy
._b: \ 5 - 7

v Ge T8 +I3

3. BEATNTWISTER.
‘aiegrams.

g, 625~ Y25

b, 1999 -

»

- Perform iheéé eperations.

s -

Tu55 + 755 .

“»—-W—ﬁ- —uun-, “

-

: \ “;J . ) ”\a -
AN - 2 . e » j l‘ - 3 N
N R ) " v

; r 8 +1o‘ s

~

- . .

3 . s

‘ a. \’f_a,é\oo_:rf.p ~300
F . .
m:z,ees o "1125\-
R ,376 - ,376
) 239
R .

GC:

Try to perform them without arrow

» .

Perform the Tollowing without the use on arrow o

<

LR



o o s J‘i \ ‘: R \ﬁ‘\ ) - TN 4
o . ‘
o “’éﬁ on’ any number lige, how many units apart are- - | . ﬁ
‘\\‘ o ;_ﬂilw the ‘SL_dgx_and_rhg Y dan~' %*“;“ — i R ;
13“". the . 6 dot and the 3-dot?_’ I o
. f‘c.\ }he 10 dot and the f*lb “dot? ;‘ |

f°\‘\6; JOQS‘has a score of 8 points (“8 points in the hole“) in

e f:~ o a Eéme.‘ How many points would he. need to earn to.get’ "

X o ‘
. .. %o a score of 5 points ("5 points out of. the hole")?

e * We ean think. of this 1n thi@ way: "What integer mst ve’
. b added to "8 to get a sum of +5?" .
"?)”‘ ff\\‘v: ' Lo ) 0 T8 +n = *5 {f .
:fﬁ'\  i‘}‘; = " o : \ \‘ : ;1 -13 o 1
s B He would need to earn 13 points. ‘\‘\ N L o
’f a:, How many points would he need to earn . to get to a score
3 ' of Y., - . v ’
% b, of *‘10?\ - .
- " o. . of f+2? R
cdeoer 0r T )
. . 7. fThe 15wes£ temperaéﬁre eyer recorded 1n the United Statee was
,f o 70°‘ belqw 2ero at Roger's Pass, Montana.‘ The higheat
‘ ., ..\‘ temperature ever recorded in the United States was 13h° -atj
iif:\ " Death V Valley, Calirornia. “How many degrees highar was ﬁhe o
. . ' temperature recorded at Death valley ‘than the . temmerature \ |
‘A : wrecorded at Rbger's Pass? ’ I
S \ LES o . .
DB :w;. Evepest 1s 29,028 foot above sea level,  The Dead-Sea
- “Lia 1,280 - feet below sea 1eve1.\\ﬂbw“muqh‘h1éh¢r s Mb. .
. i Everept thap the Dead ‘Sea? | R e
83 \ W
IR . YRy
: , L , . ) o
- R e ' R
. . ; . . 3



f‘t‘\\:"xi\y cipemian e -~'-\~ aat nenciie Al

A

v \ . X ‘\ : .~ N o : ";;‘?‘

. . \
[N N N - N TN . » N .
v . R Y . . N . :
. . 3 . N . N -~ R . . R :
N K S . . . N o . « 3
. N " ‘ :
.

5°\9, COmplete ‘the addition chart belqw. Add to each 1nteger *
given :Ln the lef't column the mtager given 1n the top TOW.

. Use mow d:l.agrams if you need_them. v
PRI X R ADDITION CHART
T - pddena

ottt s e

M

e
r
o

%

¢

= | o
f
&

4
\

&

. 10. Examine the chart and 1ist as many relationships as you can. - - ¥
. “’ *' . ‘ . ) | . . \ N -

) - .

. . . u g

__.;.u [ S, . v [ e e s et

(N
O
4




11, ACOmplete the subtraction chart by filling, 1n the unknown S
| ‘\addends Subtract from each integer given in the 1eft :

*

column {the sum column) the 1nteger given in, the top row .

e

. (the ¥known addend row)

Vo

There are thxee Ways to find integera to complete this chart

‘Suppose you are subtracting \ 3 from '5.‘ You could write 1

N "5 «"3 = n. You can write this as an addition sentence

5 =n + 3. . ‘
A, Then use the ﬁddition chart. "5 1is the sum. and 3 1s
one addend. Find 3 in- the lef't column of the chart,
‘ 5 is 1n the row to the right of 3 The‘integen in .
o the top row in this column 1s 2. S0 "2 is the .
- number that 18 represented by n; "2 belongs 1n‘£he‘
subtraction ¢hart in the row to the right or Bﬁ“andlinn .
the eolumn headed- by 3. |
© B. You cﬂuse the counting method to find an unknewn addend.

-

You would count, from*the known addend (- 3) to the sum

( 5) This count would be to ‘the left for 2 apacea,

R . 80 n is T2, . -

v

"C. .You can draw an arrow diagram to find the‘hnknown addend
Ybu would draw thé?arrow for the known addend ( 3) and -

]
a

- ) ror the sum (°5). ‘The- arrow for the: unknown addend
would start at "3 and have its hedd“at- "5, The B

arrow would be ianged‘ - . .
‘ . N @ . .

2 ) o< ‘
s Y ’ L .7'.“fﬁ
N * . ’ s
~ - ¥ . - .
» ‘w\‘ . ) j ° N H \;‘ f;,‘;:-
N \\‘\‘?&:\‘“'—




) ) . [ N\

'SUBTRACTION CHART
‘ ‘Known Addena |
Sam TR T3 T2 | i o | e [ s ey | .
“.’4 \ +6 v : ‘a ‘ 4
NN | N . ¥
3 | :
o te . | 1.
o \+l. h : . . ‘ . . Lo \
\0 ) B
T .o [ .
'.2‘ -
3 5 .
"y . :
‘12 Examine the chart and list seme relationships you notioed :
| as you made the chart R . \ s
N - 3 » - .
When ‘two whole numbers are added, the order of .
N N . ) \;‘ .
.| the addends may be changed wiﬁhout;changing the sum, [ ~ )~ ‘

T, ‘ - . \‘\i AN
13, Whgt‘proper%y of addition is=stated‘above?’

-

b, Select at least Five palrs of whole’ numbers. Add them to ~
~  1illustrate thrs property. ‘ ‘

-

15. Select some pairs of 1ntegers and add them. Decide if this .
“property also applies to the ‘addition of 1ntegers

.16, If this property of‘aggition\of qpple‘numbérg\alsq applies tov_~
Integers, 'write the»atatgment of tha proparty\On‘your paper.

243




Wiy, 7

" 17. Fil1 in the chart below:
- ' ;‘, o . \ RN

. -

‘Sum °| Addend ° |. Addena |  operation ¢

s O e e

FCEEEY PR I DR

o -li. () “\\'*?12\ *‘3

12.

| B | e

15. ( ) t\. " "u' - +1'_

‘v » ’ -
. { N
‘ t
L J
&
. ) - 2uy
/ -
7 e
K} o . .
? . J.
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. | i \Chapter 5

DESCRIBING LOCATIONS - .~ . S e

A o Exploratibn“ .

o ‘ N L
1. ch many points are there ln a planeO\ Is.eakh point
F N

diirerent from every otner point° How can we fing é‘wéy

~ r

o identify a particular point° : : - .f\ )

A——————
__,,,..,__....—.-- — N N

.. 2.\‘Ihinx of the ‘top of your desk as a part of a plane. Place

a smal{#gbject to repreaent ‘one point on your désk top.

\\; How could you deacribe its 1ocat10n° ’
3. Ted said, “The point‘is 7 inches from the lower leﬂt-hand
\ corner of my desic.” Does this give you enough Jnrormation°
How many points are 7 1nches rrom the corner of the deak? .
a:\\ ) i:\
g ! N ) RN ) v NN
t. Martha sald I didn‘t measure from the corner. My point .
; i 3
T s ] inenes frOm the 1eft~nand edge and 8 inghes fraas \
? )
‘ the. lower,edge.? is Marthals 1nrormation ‘enough to locat »
. . 7
‘\_bhe point% R .
\ R o — -—---
S > 3 ¥ ) < \




C U Jane said ‘“I can\use\Téd‘s\1nrarmat;on“§nu some move
*nxormation to describe a ‘point. My boint is (. incnes
. T'rom tne lower lgft-hand corner and 19 :1nches rrdﬁ the

o ‘ “Iower rlght-hand carner.® bpes this glve you enough
T S ’ T ’ .

LS

- -

“inf ormat.;on" )

N I 3 B o :
i o How many points are 7 inches from the lower 1eft-

»

i~nana corner° Hag’hany points are 19 inches from the : o

" lower right~hand‘corner?» How many points of the desk top

are at the correct distance from botn corners? n .

9

6,‘ Joe sald, \“I can use Ted's informé%ion and "some different

L \ @ Inrormaticn. My point is Z 1nches from the 1ower left-

hand corner. It 1s on a ray ,that makes a #Oo angle
* A

with the ray from the corner on the lower edge of my desk.," .

How many such rays are there? Doea Joe's method work°
¥

. 1

‘{. Are tnere at least tnree ways of describing the location

‘ gﬁ-\ \or a point¥on the tnp of the desk° C you think of
s i X o . .
e otners° "
;_\\
7
¥
s é‘ . s*~
b - ;\
§ .
%

w»
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'Exercise Set 1

L
*

Suppoae a reetangular region 6 1nches long and~ B
inches wide represents a picture and a point C is a .
particular point of the picture. ‘

. . #.

© 1. Use your mler and protractor tc draw a @ectangular region
\ to repreaent the picture.‘ Label 1t as shown below. \

T}ﬁ is 6 inches in length. ID \is 4 .inches :ln length,

; . / \ S m~ R \ -
s o L / LN o ‘ :
S : - B
S e —
- . Suppose c/ is 5 1nches from A and 3‘8 inches f.‘rom B.

a) Use ur compa&s %o locata C. Is. C exactiy oge RN A
pt)int of the picture'> ) . o

; b) Whgtt property of triangles is illustrated*’ o
| c) What&‘ 1ni‘ormation was used to locate. C" What fixed v

- points were used® ‘How Tar apart a\re these fixea A -
points? . - . | e o
- . . ) ‘ '\ - &‘ N

-
L 4
. .

) - . . T e N
) Y N . R . RO . - RS
. N NG . e
~ » AN ~ N
- - N AR N N S N e



r ,

v

e

. 3\.

¢) Is ¢ eXactly one point of the picture? o E
a)- what information was used to locate €7 ¢
‘fe) what rixed point and_lineiwere used? .
‘Your drawing should look about like this: - .-
I P | B L
c .‘.
) / \ :
, S
. Y S
A L] B ;\i‘

b

LIS

S e . R N

A Y LI . \ ) N -$ . e

a) Make another copy of the rectangular region.\

Draw AC so that the union of A and” 355 R

i

‘13 an angle of 3? o A .

») on i locate pcint c to make “iC 5. 1nches long.

~ - . B
. N R
: N “ 3

Copy the rectangular region again.ﬁ -

a) Locate a point "E on TB so that KE is. 4 inches

. long. o e

. b) Dmaw‘a ray. Put 1t8 endpoint at E. Mékéxit ;o that -

\

- N
.o

At and EA form a right angle. . _
c) Locate & point F on“'Iﬁ 80 ‘that IF is 3 1nches“

~

‘ longn N ‘ . ) N N

d) Qwaw 1n the rectangular region a ray with endpoint F I;;‘

perpendicular to <FA.

[ T N— -

L

¢ . 0

e) Does the 1nteraection of theiraya you have drawn 1oca€e

exactly one polnt C? N
. : T \

- L

4 K
4 s
é)\ ) S
B
7/ TN
Rd N IO

N a " . -

‘_9 o \ 2‘: . - .

L b > N 2
NN e SRR |




T

%
~r) What 1nformation was uoed to locate C? "
g) What Tixed lines were used? N

) Look at Exercise 2 1n this Exercise Set. Is the method

uged in it the same as the\method used by Jane in L A
Exercise a %; the Exploration? ) \ 4¥‘\ - ';

\Look at~Exereises 3 and 4 in this Exercise Qgg//’“’

a) Whioh of these exercises uses the game method that Joe
used 1n Exercise 6 or ‘the Exploration°

N

b) \Which of these' exercises useﬂ the same method that

Mertha used in Exercise 4 of the Exploration? o §
1 ' ‘. |
-‘\ ) . ‘/‘
v 1]
$ R
Ed . :
. $ N - .
249 v )
- ( ) |
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\

. " ” 9 ~ - aal - - e masencw b e
) \ - 2 KU
N - i
— [ N
2 N o
a * N N
. o
A . ° N Y A
»

COORDINATES ON A LINE N |
‘ . Etplbr*atijon\ - T

- N

The me‘bhous you have considered for 1ocatingla point in :

8 plane all ingolved using~‘

\\” ~a) .at least one fixed point and at least one line from

\whlch measurements vere made, and

) at least two measupements of segments pr‘gngles{

1, . TRink
point A m AB. Can you describe ‘the position of another "

situation in which you are given a fixed

" point c by Just one measurement? Where must c lie if this
13 possiq1e° |

e

& . o \ S ) S
\ ‘2. Look at the number ray below. o
\ \ ) - B e
A B *
- - + -~ - L 3 - } } PN\
S ¢ B § 2 3 Y 5 6 7 8 9 10 1. 12
\\‘ ?

Ifiyou\kndw the distance of C. from A°is. 6 units and that

¢ 1s on AB, do you know exactly where c 1s%
.\&

3, .. Now 1ook at the number 1ine below.\

‘a) vhat kind of numbers are shown on this number 11ne°

¢) What must you know beside the dlstance in

b) If yop know the distance of a point c from A, and that

C 1is on AB, how many different pointa c(tld be “named C?

der ‘to-locate
‘exactly one ﬁﬁint‘\c ? o o o R W

250 - C

A Y ~ N

. N - .
. . VO . RN §
EANE R . &» S e e

N YA



> . 3

4. What kand of numbers tell borh the d%fection and
distance of a point from A°

-

N

-

A number that tells both diatance and direc on of a ‘

”- pcint on a line from -the o~point is called the co rdinate of
. the point \ ‘

B? of C° of D? o ‘
¢ . E "4 D A "B -
ST N B B S B W >t e~ KN
» 6. What point has the coordinate “39 Whafrpoint ﬁﬁs\;
» coordinate +5? - LT )

o
Yy

When you mark on a number line the polints which, have a

\!

“‘nertain set or numbers as coordinates we say you are drawing ‘
;\\a ggagh of the set of numbers. \

T ) .

Below is shown the &raph of & setrof intege
heagy dotd are the graph of the set ("1, +2, 5]

his a
different kind of gnaph From those you have aeen‘be re? ‘

» . '\ b . | \ R | \ ‘. 3 “ N
. - R ‘ “ ‘
) l * \ \ N N "
ey . -+ N . v —
- S - - o
7 N\ N .
. R -
. 351'\\

The three

L83




‘ . 7. ' Sometimes vertical (up and - +5 t -
down) 11nes are used. What set of R 'f'
O 1ntegers 1s grephed cn this 1ine° - —:+1‘+* SO _— 3
‘ - : \\R«‘ ¥ ’ \ . ‘ : o 1 ‘ \ : N
v LTl * i Lo
3 2t
[} -&2 re =
o . R o ST )
- 1 B
%y . N ’ 2 . i\
] o : . : oo X \ ‘
SR 8{ Draw a verticel number line and - \ ”g‘b ,
"7 graph this set of 1ntegers' \ : \ DR
~+ - N r\.
{ lk) 1"5 2: 23 0]- “ )
o \ i} ‘ el “'@’ " '
- . A \ .o . . - g
R 9. What 1s the coordinate Qf the point half~wey between
. A and B on the number line below?. Is the coordinate an f‘\“ -
‘antegegy \ o . . : . i
F E. A B "D .C. . ;
AT TP NN SRR R S S e e UL .
675 f}t 3.2 "1 0 ot Yzt “‘5 | _\

10. What number should be the coordinate of a Q&égp half»

SR \
- way between ¢ and  D? helf—way between E and F? Are g
these coordinates 1ntcgers°‘_\ A ‘ . :
. “ Many bointa have “as coordinates numbers which are not A
" v integers, In this unit, however, we shall use points whose

: W ‘ N

cco?dinateseere 1ntegera. T T

~ 3 M N B

252 .

~.

- &
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° Exercise\Sef: 2 . .
B ‘Draw number lines g:hdwing the 1ntegefs\ from , 710 to ‘0 ahd
.. graph these sets. Use some horlzontal and some vertical number
i 1inesf. ‘ . _ N
2.y, s, "o, el A ' .
~ ) "y " ST T C, SN ‘ .
\*Q. {Tne positlve 1nt.egers less than” *6) R ‘ o
"3¥; [The ‘z'iegai: ve integers greater than "5y o . !
“\'”f”i:,“ [Tné 1ntege?~s. lg:ss ‘than 3 and ‘greater than 11} - AN
- ﬂ » . .
,& {The positivegj,ﬂtege‘x& .less than '*'11 which are divisible
by 3, “and t&xei‘r opposites] T - s > .
v). . . N » N
4 [The‘.x,ntegers pless than "'2 and greater than o 11} . - ‘,‘

AN ['bhe int-eger which is 3 gmater than k '2 and the

»:
integer Wh.t.Ch is 3 less than 2] \

+ W

b . '>~ N T : .
CList or describe the .sets or .integermwhose graf)hs are shown ; .
RS ‘»\‘\ S . » R T \ & ) ’
Cbelow, . . e

? ) 0} '}\)y v L T : A ) ! \ R .
\‘". - \“:\\\‘ R - & . .
A R e} . ¢ — +; Y .
6 75 TF. T3 "2 1 o M ta % y tg
. ) \\ \ N
e a \
i d i 1 3
99 ﬂ.‘l\ - hd X $ > A ame = At s % 1 1 .
: - - - . + + by
N e R R e T *
> 1 : h :\i;: » . . “
p—t—— s et
| ™ - - ¥ N T
-yt -, - - e + +
5 LT3, T2 T v ahy e Rty g tg
¢ ) . - )
- 3 :\ X W 3 MY -—d ‘ \ 1 3 Y A .
A 1 LN | IR 3 1 § L] *} - o
- T TV - - [ ,x:m - e e et g ——
R A *1 2 BT S T
. '}. N )
. . i 3 . \b__ v‘ . .‘.i. . “"J . \ . ey - o o
w(“ i . . ‘;\\ ? ‘r . N ‘ _‘_‘.‘. * »;}.' o N N < \\ i \\ . N .. :\
. By ,
¢ w 253"
\’ ; ft “‘ . i“ h N
5 KL % T
» ‘\‘\‘\ ’;\)‘:;;l' * i Y Y. .
‘ o \a." . 26‘} X . . | . N
* ¥ ) ) ' e ‘ ® 3: 2 »“ 1 - ,“ ' -
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X NI 2 N
: \ o - Y * o‘ . . - \ ‘\:};
« +  COORDINATES IN A PLANE ) .
‘ \ \ . * . S e Y “‘
» é = »
N X - . . R > L oo . C
- . 3 N \ B} A ‘ N - R i . . L.
- o . ) . . . . A . - "
; o . Look at ;the number line and the polnts P and § below,
o 2 ) - . 3 * ‘ hd \ ’
. ‘ S -y - P ... '
‘ . i A 4 - A4 X ~ ®
' o B S e AT v
NG O s S A M - S & SN S S
; ¥ ) . * * > N

Slnce R .is on the number line we can state 1ts poaition' ;_f‘
by naming 1ts’ ccqrdinate,, 1. On tne other hand, since P . > |
13 not an tnls number 1ine, we cannot state its position,by

;\ fl naming its coordinate. I seems to be directly above "1 jdn

’ . the line, but we need a way to tell how far above the line 1t is.
~ . AN i . I
\ . We can find a way to do this by using a second number - e
\- Iine which 138 perpendicular ‘to the fifst*number 1ine and haa
‘ Y . o \ R N
tne Same 2ero point. L ‘?"“ v \ f
» +3“__ B . .
- L ‘ * > o
P d L
hd y - . +l L o ’ &" o
. - . - . . N
B N ‘; N N N » > N .‘ N N [ ‘\“V- ‘
* » - - u _3 ..2 .1 . 0 . +1 +2 —B +h +5 N H‘\. A
: ) ot 4 R
—— . \"'9 ' ’ » R S, ) . a ) SO — ~________________
» 2 - »
. \ ;: . .‘ . ve ‘“3“‘:- , o “;\f
N - « . . . + e
N : ’ : 7.
N ' . .
\V N 251‘\' . . . “ .
: : SRR ¥
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We see now that ‘P is direotly to the 1eft of *2 on tne
verticalonugber line. WQ can describe 1ts position by uslng
. the ‘two ﬁumoero; Tl and +2 Is there any polnt except. P
‘whlch 18 exactly above - ;‘ on thi horiéontal\number line‘and .
_ ialso exactly tol the left of 2 on the vertical unber Line?
wpat is meant by exactly above", and “exactly to the ‘
left of™ 1n the last two santences° A
The.positlon of P. can thus be desor;bedingp by one,
\ humbér, but %; the bair of numbers, ‘('1; “tay The numbers
1 and +2 are called coordinates of the point P.

. ~ Tne firsg number tells’ the number exaotly below it (in"

: ‘thls example) F the horizontal number line. Tho second “number

‘%ells the numbgr exactly to the right (in hhis example) of P

on the vertical number line. The order 1n which the numbers

are named 1s lmportaat, so (71, *2) is called an ordered pair.

"
8 -V TIPR
,‘Wj



- . ‘\ X ¥ - 2 .
‘ Let us think more precisely about finding the numbers

&

. which describe the position of a p&int. Look'at point\~R

L ]

marked .below, R A S B g

Y #
,ui’
4
1
Yy

]
u

t
1o

!
=

o
2 I
St ot st
l\)+

+

+

.V
84

I ad

}

A line aegment from R 1s drawn perpendicular Lo the

»

ST horizontal number line. Iv 1ntersecta the number line at “y, ;ﬂé

A a line segment from R 16 drawn perpendicular o ‘t‘-ha .

_‘vertical number line. It intersects the number line at 3. |

-

The loeation of R. <1ﬁ_daacrihadmhy.hnaﬁnrdenedunumben-paxn- ~~WJ;¥

L A T

° .

R . R SN R S gedte 4 0 eyt Satastre s 0 -
e . . - R -




» . ‘~ : S [y

we ‘can use perpendicular 11nes to 11nd the position or
a point. \ ' ‘

H x
°
R Y

COnhider the point which 1is described by the

ordered pair (*2, 1), \Look at the drawing below,;

.’/:f . ) ‘ ‘ +h %" .\
‘- +3 -+ i
+ ‘ ~
-3
. \
. *1 4 o ‘
! ° N ,. ‘ 1
[ S S S A
sy T3t vy tpotp Ty ooy -
"1 Q. )
? ‘*2 T ’
v : ‘3 -t -
. R -
‘\ ‘-& L o \ -»
. | © \' 4
s v .
' N

Since the first number 1s *2 find the point for +a on
the horizontal number line.

) . . . oo a
?\ b ‘ ) \ : -

A line segment perpendicular %o N

s,

. the number line 1s drawn at ‘this point.
\Find the point "1 on the vertical nupber line.
' N A ‘line segment perpendicular to the number line 18 \ R
ig\ drawn at this point., S
%‘" | 257
b
J
. ’ PO
.y - 285




A S | D T T it SRR S e

’\’The TWo perpgsgicular llne segments intersect at the point
r#‘i'\

f\labeled Q. Q 1s the point whose pcsition is described by
the ordered pair ( 2, 1)

Ité'\first coordinate is- % -,
Ius second éoordinate is _ 2?2 . \
Dq the . ordered pairs (2, 1) and (71, *2)- describe .

two dit‘ferent points in the glane" . 3 T

;‘Brlefly, we can thgnk. o \ \
‘ To. 1ocate ’che point (", T3), start at (0, 0)

count y units to the left and then 3 units down. _'*
Te locate ('i, +2),’count i unit to-the 2 and
~ : N - — \
‘ then 2 wunits ___2 ‘ o

-

;' ‘ Téilocate~‘(*2; “1), count 2 _unlts to the 2

‘ ; LT N
and then ? ‘~un1t’m\ . )

To sisf'in‘describing accuraﬁél& the poéiﬁion‘of‘péints
‘ tomary to use graph paper. On graph paper sets of

| perpendicular lines are printed formgng segments of %ﬂual
_length.‘ Any pair gg perpendicular lines may‘be choaen as’ the‘:

. number lines.

N N : N : A

, ¥
N\
) . ;\‘ r
) .
& ’ S s
. N
-“ *

. 258 ” S / s
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point it ide‘gtifies ia labeled A Notice the ordered pair: ‘

- J_.. 4 W_riihg ‘the ordered pairs whilch are\t}ue éoordina'tgéé ef LA

@ '.I‘he or(;ered pa:lr (75, "3) :ls graphed below and the

is written in’ parentheses beside the point,

7

\‘poin;bs B, C, D, E, P, and @. Write youi‘ answer

like this: A(™5, $3)

N

Co\ {5
T ;

. +H

vﬂ'l ‘
4

- ;978776574 32-L0[ 1 "‘2*3 +4*5*e+7°§a*9 x

oAU 3. X * 2

| ] I

\ . o “"6“ \ : \ \3;‘ :
Cle i

?'a L

-s|

o e e

L



2, Use a sheet of graph paper with 1lines one-half 1nch apart.

. Choose two perpendicular 1ines forinumber lines and drau

heavy lines on them to show the lines you have chosen.

ﬁébei the‘number lines from
Graph these ordered pa;rs.

!

coordin&tes. v

"6 to *6.

Label each with its: letter and 1ts

t aets, *h) \

nJ('Gg\

"3y - 4

“k(0, *6)

¥

Ll e

("2, 0)

R(™2, ¥35)

St *3)" -~

when number lines are used in thils way, we call each

‘number 11ne an~&xis. The.

The point of intersection

. oo '

-s galled the origin.

. . :
~ X v
. -
- L AN
kY
-,
-
RS

gpd
A ,
s .

horizontal number 1ine is called the'&i

x-axis and the vertical number ‘line is called the y-ax i .

of the x-axis and the y-axis Is

-
X .
VL SR
. l . .
. .
- . -
-
S ~ [N \a‘ - RN e
Y oo ’
3 MR oot 3
¥ N RS . \
% , v
- N
- > <
e » »
R i



o

\ Write n

( “axea u

below.

o

*

When you draw graphs you should always 1abe1 the axes

is the plural of axis) in a certain way as shown

oS

«‘\

L)

N

1

L
A
1

7
t

»

which show the positive. integers.

Label the proin’c nd several points -on each axis.

ordered D&ir.

b e s A

N Al

e e

e Vertical Axis -

LY.

. (*4.%5)

~

* * Horizontal Axis

e >
v .

.

Label the x-axis ‘and the y»axis x)n your graph paper i‘or
Eg;ercise 2.

A

o

-

‘ 261

Y

i

oy

T

When you granh an rdered pa:lr, la.bel the point with the

x“ and y n ar the - arrows on the. rays of the g_:;ds

D
A
-
o
-
-
]
N
‘ -
L)
N
2
e
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f\Exercisé Set 3 -
L. Write as %ggared péirs\the‘cqordinates\éf the

. labsled polnts.

o oe[T

\ \°9f8*?“6“5-§'3'2"L?'ﬂf?*S*}*SfS*?fB*S o “* $\
| S |
s o e shH =3 “, . . e
Y D ‘ CL.=gl \G' | . |
: R =8 | . L e e
- L e o |

L sl s

\ : B -~
i 2. TGraph the following ordered pairs., Use graph paper and

-~

QE o “ 1abel the x-axis and the ywaxis. Label each point

L o A( 7, *3) (o, 10) \ -

R A L)) . K8 \) .
b 6(76,75) (Y, o) |

R N N - N
N N . FRRY
N . ‘ . 2 .

)
SRR IS —

!
i
b
Y J.. Can you ari*e an ordered pair of numbers to tell thB \ v
3 . . . -

‘ 1ocation of your *own on the earth's surface? What

wculd you use for number 1ines° )

. NN . . N M

i : ~_262'
. . » . . .




- Exploration o \\ o B
(X~Coord1nates and Y;COOrdinates) ‘;'; \ ‘;
\ ‘ Ybu have been using two perpendicular number lines wi h -
:j\ the same zero point. We called these number 11nes the x-axis
and the y-axis. Theee lines help you 1dentiry the~poin§~;n; ; SRR
a plahe which is the graph of an ordered pair off numbers.
. ti\ N < < A - N )
T We say "ordered pair" beeause the order 1n which the two -
numbers are named 1s important. The point named by the Pai
2 3; o) 18 a dirferent point rrem the one named by the ’
‘ ;pair (*6 3) c Qf ‘
Ehe fiﬁgt number in an ordered pair, which tells “how
\“far the point is te the right or left or the y-axis, 1s
\ \‘called the x-coordinate. The number which tells the distance
; .of the point above or below the x»axis 1s ealled the
. yaeoordinate. ) .
\‘\i. a) Name the x-epordinate of each point grephed 1n o
\ ) Exercise 1 or Exercise Set 3. o ‘f T - o .
b) N&me the y~c00rdinate of each of these points
. . N . \ W
J - X ' /\ ‘
- t.w\e‘.”'- R — »‘* - \ . ~§‘ . ’ ;
» ¥ g \
;\s"*‘ . ) ) . B > e
9;3 ‘.""N““M\% ‘ & f
. B
x i N\\‘
* v T ¢ e N ! h )
) B ‘ H ‘1\;\
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£

L R

e}

erte as an ordered pair tne coordinates of these points.

AY

Al

B:

C
N
E:
F
G

xucoordinate

fy;cbordinaté

-x-coordinate is

xscoofdinate

x-¢oordinate

: . y-coordinate

ié

is

ils
A8

is

xucoordinate is

*

-

" y-coordinate

‘~x~ccordinate

y-coordinate

y-coordinate

\yucoordinate‘

x-coordlinate

y-coordinate

1s

is |

is
is

is

is:

i

'I“ sl

¥

Gragp the. points whose x- and y-coordinates are gi en in ‘{\:

'« Exerclse 2
} pair.

N

Label each with its letter-name and 1ts ordered

Q\'

L
N * N »
° .
. t
Lo
RN
O




Exercise Set LS

»

a) -Gr*aph the points whose coordinates are given below. . .

Label epch £9Lnt with 1ts letter name and 1ts ordered” ;

3 &s\*{”
p&i!" . % g

S (.l *?) R ~§
B‘; (... , \O) o i X | o . .
C} . (*2: 0) . ) \ o . )‘

“b)‘:Draiw AB and K"“ The union of iB, Eﬁ' and AC 1is

a triangle. What :c,.nd of t;riangle is 1t"\ g o .,,-\

¢} The base of . \ - triangle ‘ABC‘. _is on the

. - v . ’ . v o
.aXIS“ i )

.Q

.a) Graph these points. ILabe) each point with its 1etter ‘

name and 1ts ordered pair. .
D 3, ;y'-coord:lnate_ ks

‘x-coordinate‘ 1, y—coordinate 3
71

-

x-coordinate.

t1

”&

‘~ Fi xwéo Lu te - tg y»coordinate‘
G .;‘c-‘cébrinate\ ™3 ,_  y~coordinate\ "'5 hd .

:ia) i)raw fﬁE EF, F‘E‘ ?515 Which of" these names describeﬂ
. the flgure DERGe o | ,

~ 1) 81mp]:e closed curve 5) s'qua‘re .

LY

- 2) Polvson ‘ _ 6) Isoscelesﬂtria) le
X '3) Quadrilat{.eral s 7) Réctangle [\5

4) Square region . 8) Union of four. angles

- c) Draw TF ang \EE What are the cotnrdinafes;of thelr ‘
h 1ntersee'cion° » ‘ S o
- L

o,

e, .
Ao

MR
&
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WA o §.\

3. .a) \Write three different ordered pairs in which the second

\
© number is o. o T
b) ‘Gfaph‘these‘ordered pairs. - et
X B . o N N )
‘ ~e) Where do the three polnts 1ie?
: \ s
d) write three different ordered pairs m which the first ‘
nunber 18 O. \ -
. .‘ . i ) St - ° : A8 ©
ce) Graph these ordered pairs using»the same axes you usedm f
1 for. b * . \ g
) £) Where:dg these¢/points 1ie? ;
"W, a) Any point whose x-coordinate 1s 0 1lies on the e .
. CLB) ANy pointi§QQ§e y—coordinate is{ 0 1lies on the: %7 .
«f\ 5, &) Vhat are the coordinates'of the 1ntersection of the :
. xraxis and the y-axis° ﬂ‘\j ‘ s _;‘ el .
\‘\ ““ . ‘ \ ) & ‘ ' ’ ’ \\f
) ‘wiecial name ‘is glyen %o the point of intersection R
. ~ Lo s i :
of the x-axig and y-axis? L :
o . . ' .
& . . o \
“\ N » . “‘ ‘.- .-‘
’ ‘ . \ - . - S TN
& \ A g L4 \
" . \ RN . . . . "
— ; - . i L
NI 3 R ® . . »‘
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F & }:0 RIS - 2 \ ~ * A -3 %-w * ) >
- X 6‘ ~ \‘ - W -1 l » *
N wt . \ I N i - .
. N \ 3 - &,?\ 9 L '\ \. o i r\ ) \ R
SR TS v R N 0 NI L -
USING COORDINATES TO FIND.MEASURES.OF.SEGMENTS . . ——— s
O\ . \\ N \ \ ‘ ‘ .")‘, -‘. \ . i . e
z‘ ’j Yo " > o B Ej\sploil:athn‘ N |
. ) f A ) ' Noos - . \
~1r.e 5 omered ‘pair's whicn lﬁve the same x-«oordinate' -
) . “\u ‘\ )
| (da ot use . 0) ang mf'ferent y-coordinates. : R NS
w . : - SRS
D) ‘Gr-aph the po*m:s for the ordered palrs \ . L
V. . e -
s . R a" N x\ R > N . .
o) Are all rlve poincs “n the same l.me" S
2. a) vli;ite‘ :; ordered pairs whlecn have ,different o : \.“ 2 o :
‘7 x-wor@linates ané the same y-coqrdj,nates (o not. use 0) L
‘ b) qrapr‘ the, ;Koints fp.r' the ordered pa:lrs. A e
' t‘e) Are all Iive points on the. same 1ine° ‘ ’: . ‘ e T
a N ‘ * " X . . N Lo )
e Wnat do jou r}omc_& about. the 11:ies suggested in 1 ¢) gand. .
Q c)" R \. ’ ; . Lo ,
AL a) Grae.n the po.;.r.,.ts R( *7) and S( 2, +I:l) S o
b) What 1s~the measure or RE in unit segroents? i
. - . N . \ N
c) COuld ym.. nnq the measure of B3, without counting ‘ ‘
X @ ’unit: segnents, by, uding the y- cqordinates? . R
% a) Graph the pomts A( 3, . 5) ‘and B(’h 5) X
.‘ LSRR -3 w N 2 e 7 . \ E .
b) Sub;ract 3 \fromv AL Fa LTy o B
\ . b . : . k N &“ ‘. A\l -
- ."‘ - - + ! \9 ‘e *, - )
" c) Slibt@ct. ¥ from e 3. Thale S _ .
 >.~ d) Doe§ ‘our answer to eitﬁgr gﬁ Qr . ‘c) tell yau th& :---L ‘L“'““”‘f
o, lengbn or- -, SRR ooy
. e S 2 > N
N, . » " * - ' Y x N A
N M * s * " ‘ . - v IN 4
N #" : %, = *
" e . R N .
"' * - * - T
- - “ 267 - » » \‘
- . ) - * - F > ?
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. . . ‘\\ ~. b 2N .
v ?Eu R AR N AT
. @ - ‘ » ‘\\‘ N R L. \ “ “ - . N . : . . » .
i . . .‘ , . N N - TN | ; . R - R ) - * - Y Y '
*.. ~ ©, a) -Consider tr‘E‘ﬁoints c(*’m;, 5b) and D(+105, +69)
Y o
ST ~ "N
‘ \ o f\w1thout grapning C and D, can you find-the length .
‘e or €§° . D ‘ \ . ':"‘ v
" S . .. . . . e . 5
\\i\\ . - N \ \ e i . Lo
~ . b) what 1s the length ax RS if R haS‘QOOrdinatps L
~ ) \ N < ) ’ *
s ( 3,‘ 5(9) and s )has coor@inates (73, Tu68)?
“. ~ » \ . ) . : : R . ° ~ SN ‘ \\ N
{. From your observations in Exerciafhs 1-6, complete this
“'sentence: R Lo B
TQ rind an 1ntegen»Wnich tells the meaaure, in units, oo
-y the*segment between two points. L T S SN
e B '._ a).‘if the x&coordinates are the same ___° __ one
. . - . 'Y
R X coord;nate tfrom the ather, - ‘ .
\ o - \ N S ‘ L
S ‘b) if the y- coordinates are the saie one , :
Soen T : coordinate fron. the Qther. ~ . o
’ : W . : . L. T
- ~ » A . . ‘v;. .
’ N > * N
N " N » ] » . .\ : . N
. e !
. ) ‘. » * '
N ~ »
LY - * -t ;“ s - . -
~ \ 4 A‘ ~ A m o ) -
) LY 4 > 3 'o - R
LY L o . ‘
» 4 ' 3 o e
N ‘? . N . . -0 .
3 W o W .
LN i - » . - N \ R
;*;h‘ ——y L \t“ . ) °- » . N ’H s
‘ t . T -~ R - TRy “: T )
R . . N <4 » “ - Ky i . . N N
- .. . 3 , - M - F ) "
a » ‘- N ‘," . +
. S » .
- -' -
* - N .‘Y."‘ :
? FY N - t.’ N . - .
‘ \ ‘ . co )
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ST, Ry R ‘ co
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M - \s. ~ - LY 2 ., 6 ‘h . : . R ® -
* LN L3 o N




:a, . * - -
L i
Ay - - '
N ) Exercise Set §
X -

1. He:ie are names of points and ‘the c&srdinates of each:

¥ - : A(+5: \ . *
- (2, 3) U a
. ) . &\. R ‘:C(_é’ 7) .\ | \ .‘ L

. o(*2, T7) -

L. E("5, 3) ST

- R(8, T1) o

\ . IS ‘ @ ) a N \J

a) List the | pai}\! of po':h'n:sl with the same x-coordina’l:e.

>

: Then find the: 1eng%h of the segment Joining each %‘Lr.. ‘

A )

/b‘) Find the pairs or points' .wit);% the same y-coordinate.

N *

; Then T :Lnd t:he length of the aegment Joining each pair,

. =7 counting unit segments. C e - . )
; . > . ) - . : \.1@ e . .
2. a) ‘\.Gra.ph this set qf o;r-dered 11»51.:1:«';?“ll of dntegera and label
. ‘the points_of the gr&ph. [A(+2,» 9), (+2 T2),
. K . . R .
e T2), ot . 9)} | T L
: ‘»b‘)\’»»m‘aw B\ ia‘(?,‘, ms L :
;- What kind bf qgadrilateral 18 ABOD? o
e c) Find .the lengths of. I8 and m (Don't count,
.__..;,h_wu_m mbtr&e%} eaerdinates oo S R A -
- d) what i\s.the‘ area of\region ABCD? \ I \
.- - U ‘ . . R o :’\-al
. . \%‘ v ‘ . IS ) \ :
- 269‘ S a e N

8) Check your answers by graphing the ordered pairs and_q. S

-



" 3. aj,‘a}aph\these points ‘E&TS, +§§ CP(CL, avLoe(T, TH).

’ . ‘ . » ’ “ - . N ¥ hd
N b) Draw ‘Eﬁ, ?ﬁ, EG. What gegments are the base and

@
.

1}

neight of .A\EFG? PR

-

' 7 ©) Find the srea of [\EFG. . i

vk, a) Write on your pépér.ﬁhe coordinates. of each labeled
- L pbint\in tpe‘figurg‘belqw. .
\i\ M ) ) s :‘ . - - . N \ '.\‘; : :‘ “

3 N R .

‘x.‘ B ) ‘ . N “\ y '\ N .
L o | N I _

L3N
-
. - N
. N .
———e R s - - . . NS NN
R . o mhors e e e A
.. \ - A -
. N » N
Y %
3| s )
? 3' * N
- . » o Ad »
i N . ¥
. N
. . .
Y v J N N N .
- * * -
N 1y - LI . . M "
) & . .
- - ® & he * b
: 270 ° :
» N A
.. D S
* N T
- Sy
. . - N . LARS .
- i) Al
- N N A "
< a0
. . B
N b
- .
- LRI ¥ A - .® ‘ N
. » A . 3 ® T
L N . ¥ Ve . .




- * ¥
b)f\Find: L) a set of four 1abeled points with the
. *
T same y~coord1nate‘ \ : B \
. 3 - *
o~ 2) a set of two 1abeled points with the same

y-coordinate. | o " > T

LN -

.3) 'two sets of twg labeled points with the
‘ \
. eame x-coordinate.
) Find the lengths of these line segments. FF' W,

'Wﬁ*wr’f

e ‘ - )
.d). Name two triangles and a rectangle in the figure, ®
ST and rind the area of* each region ‘ ‘ S
‘\ﬁ .. . e Tt “‘ o C
¥ \eJ~ What 1s the area of the region bounded by \ \ :
‘ : quadrilateral RSTP? .. ‘ o
" N s ) . >
‘ ‘ 3 . . . \.x N ~ : - " . . ‘ Q
L) a ‘w ) * R . * R . ‘\ ° R
s L &
ca ® » ) . N . .
B \ ? M N » 7
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v o R ¢ X » N :
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\ \- . \
~ \a) Write the coordinates of each 1abeled poin’c in

* D

the flgure, \ . -

» . .
. - N . - y 2 ' .
\ ~ DN . R N .. b IS . - N >
N o .\ N “ .
. .

[ 4

L]
° w . i
. NN
a
]
> A
-
B \ é
N -
°
‘ ~ RN
?
: ]
- Al TN
2 M » ] N N
R .
. . N .
K .

\“‘

b) mgmb ABCD iaa —';4?\ AT

. - N '\,

T

. o) Vhat set of three po:lnta have the" same x-coordinate?

.
»

| BN Can you r:md anot}xer sej;? e ;j
7’ . R 1; 2 * % M A .

d) Whe.:t three 1abeled po:l.nts have the same y—coordin‘ate? “

ot ‘_Can you i‘ind another set? = R S

‘.\"

o - e) Find t;he 1en5‘h1’ia of.’ ‘baae and altitude of each r:!.ght
S triangle with labgled vert:!.cea. ('I'here ave four. )

N .
. 3 ‘
. . v

. . . . ;_. B . ‘ . . . ‘ 5“
‘ - Sy o o B

. : T . BTN ST o Fa e e wnt
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‘6.

L

-

v »

D Do Jnot. 1abe& the points with their coondinates.\

"

e -of the rectangulan~“egion‘ \\13\“\‘~

)" Fing the area or each triangular regnon and the area!vfﬁ o

-4
* \ P UNCT Ty ) \ " o
8) Find the area c\r tne region A_BQ})‘ . o

R H \"

Battlﬁsnipﬂcame\ io Horaxis a gam& you might find

1nterest1ng It requires two people (or Qwo\"sides“) to

play 1t‘ \Haro_are the rules. They are stated for two
players‘ If tn;ro are. two sides“ ﬁith several playera
on each side»then the,“sides" play alternately with each
player on a side playihg 1ﬁ turn,1 The game can alsoqbe
played on a plece or paper, rather than on & chalkboard.;

a}* Draw. (on the chalkboardj X~ and y-axes and mark %?cbl

R axis with numerals rrom 710 to ol ‘ o R

b) Gne player marka (with white chalk) 16 points .~

(battleships) each having coordinates which are integer .M\\a

-

¢)  The opponent player m&rka (with colored whalk) 10 new

*

points {batnléships) ror his aide, each poiyt having ~

coordinates which are\integers. Do not label the °

~d

points u&th their coordinatesﬂ. T »f&

¥ ]

d) The first player calls out an-orderéd pair of 1ntegers..

If there is a point Gbattltship) mgrked with thqaesfﬁ

coordinates theﬂ'the mquing is -erased (baxtleship
£

A

sunk) (Sometimes a player makes a‘misthke.and sinka o

_one of his-own batt»leahips ),, -If t.hémda m» pointr
marigd ﬁ”?h these coordtnates*then the opponapt haq

hlB tumo \3- ’"‘ :‘ L \\\‘\0\ \‘“.. ‘\ -

.14
L'



. ~
~ - ~ -

S . T -

. X -‘ “ X ] -\\ ) N ‘_ N . N o T
__e) The second .player now has hls turn vo carry out '
N . . ' N o - . N \ N "»&: ) L -

Rule d. ‘f‘> e e DR

Ty,

»r)“?la rs now ay alter %gtely. =

<) ‘The layer whose battl kips are @31 sunk first (arter

LA C o ~ each player hgs had the same numben\;f turns) 1oses
. o ‘Lhefgamb. If all battleships of bot

\ sides are sunk,"‘
W . . )
. : \ . then the game is a tle. . S B :

‘ ‘ U ,-?.‘ N ‘ -

BRAINTWISfER\ T S S

1. a) Write the cog}dinates of each labeled point in the

hh ]

-

fl_gu_re. i a\“ . . N “ . . ‘ » \.. ) . ‘

»

‘ »
Q
* A
~ - .
“~ - [y .
. \.,“ h . *
- . N
. L
A N
.
4
W T e
Ry . >
.
~ B .
R
NN
. .
L 4 - L
3 - .2 °
~ . 4 [
q‘ ~ » »
®. o N N
4 - ) . -y ).
1, )
v 3 .
- . N . .
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. R o
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v ™ = T N & L]
RS S qeot? Al
., }Y ~ . N ¥ e N
B e BT ) N » » .
\ Y : R 7 N .
- »l, o . . re A4
R - ‘\ . R . . K N . N kT Y -1 ™ -
———— e - N ? - v _a: - Ny . >~ - A « . .
-~ - alvamanimprby 4oy NS
3 \‘ 3 ~ P T e A e T L R e .
LI X A 3 NI - ) ~ S S A e e bt nnanah
Y : 3 ~ E
& N »* ) Lo ) )
\l v . + » Al ~ ‘e - . ;
Vo o e : NN
v Whes T TS » - - W . . ) » . -
a d 1 » - > N
- ; N : ! - $ .
S ) :
\ REEN
- w % : . ‘ v
- P . » > . R
AN N » » s
-~ ) - - - - vy . . 2
\ e R 4,1 " ' -~ 5
- . RS » .
. ~ ~ » N Y -
. N . - .
) > » -
¥ N - ¢ N 3 ~ NN
- N
D v ~ A N s .
. » B
A TV e a . N N 2.
>, a N "F ) . RN . ) "y
N *
\ . . ) . 271“ . n
- X : ~3 k] Ay
- N ! - » . .
& = ™ B » . R R AN
.o - * N “‘ P « autt b 3] N B
e * N - ? N Ep ’ » : . -
v > N Al a N - - ¢
Ve : o
? - 3 By 3 e
A N - 7 K SNERS - R
w ~ FO . N 3
. N . .
» \‘i Y * - .
5 ~ N 2
] ~ R 3 “ . N S \ - il ~ Ld 2
- A r » - B hd s * . - « R e iy B . 3
. [} - N ‘ .




B & . - S [
‘:‘ }.\ N t - »
N : ’ - . Y
- . )

\‘ ’ ‘

NN .
RN

Al \‘ h “
. .

. o !?) Flgure “\&BCD is a S

¢) Draw EF, T, CH, and HE.. ; @ ° ' - D
. - h s . NN . . . . T :

.‘ N R ) e N B ’\ } . ) N ‘ o R \ i ‘ \‘ .
v ha) Plgure, EFGH 1sa _ S

,.q'

T ‘ é) "On the graph mar'k . ‘ C
‘ ‘(1) A poing J whose X<coordinate is the sa'ne asg |

o

the- x-coordinat.e,or point ' & and wnose ‘ y—

" _coordinate is the ‘same as /b\Qe y-coordinate of - o a L
w“.\ . : polnt B o o \ / T -t ) .

R
-

{2) A point, K" ‘wnose x-coorﬁinate 13 tne same as’

R j.‘ ﬁ ~‘  \ Z_Ethe x-coc>rd1nate or the ppi.nt C and whose \
LT t'-i y-coordinate is the same as the y-coordmate of
N . 77 point B. _ S o

‘~‘(‘.s,) A point L whose x—-eoordinate 1ls the same as
o . - the x=coordinate of point € and whose
\"?:'. o f‘ y~coord1nate 18 the same as the y~coordinate of :
\::i::‘f:‘“\\"\ ‘psiﬂt D. . T - o S .
\ ‘ (4) A pajnt . M whose x-coerdinat‘e 1s tne éame as - \$
""\ R \ ’bt;he x-coordinate of point " A and whose y-coordinate ‘
‘is the ‘same as the y-coor&nate or point D, N _
r) F:lgur'e . JKLM isav N - l o
g)____&‘@pute tmz area or the regiop."' JKLM - . ;
T n) C»ompute; the lengths of the base and altitude of eaﬁh .

- T

S of the %hp t;riangles, AAJB ABKC, - A/GLD, . and
: ,; i)j Compute the area

- ————

8" or each or the triangular regiona ‘\

3o f; whose sides ar;e the triangles of Exercise h.,

\J

) What\‘ i’s the area of tha polygon reg.lon ABCD° L

SN ) . :
N R ’ N N
. we 2 » . R
x".‘ - » N 3 X N
ot AN S N * . o
R - ‘ * " ) B
[N DI Lo R . .
ST e e \ C .
T A > K N - . Sl
R - e N
. N el F w2 LY et » -
s . R » -
" < wat ~ L N
EIE . e : .
Ve Ly > a3, . 'S
) SN A T S
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CHMNGING COORDINATES - o
: Exploration - | R
.Suppose that; P 1is the\point‘{(+i§ f?)p and R is thesl
e (5t 2 e
Hoﬁ many segménts are theye ﬁithﬁ~P.‘and ‘Rh as‘endpoints?
2. ‘Gfapn the orderédipéirs :P and'\ﬁ~‘ln Eké?iiéé 1 and -
araw FR.. e
3. 1Is »(*2:\*~) on EP ° If éo; mark and }ébél ic S;
\&.\\Gréph.the'o;denca pair T(+3,‘*2) ‘and draw RT.
5, Is toe potrt (Y *4) on FR2 Mark‘,andllésefl‘ 1% W.
‘6.1 Draw §W | s | : \:\ .
\fai What rétvan -@oes the figure 1ook 1i;e° ‘
8. _;ke set of ordered pairs you have graphed is: \”; o -

“c) How 1s the new figure related tO'thé old figure?

(71, *2), s s(*2, *4); R(*3, Y6, w(ts, *‘4)‘@ o(*s, *a)}

Form a new set of or'ered pairs oy ‘changing the coordinates

of tnese pairs as £ \lows. Add +? to each x—coordinate and,

add \0 to each y~coord1naten

Name the correspon 1ng new points, A, B, G, D, ‘and E

¥ ~

a) Graph and lag7l the set of ordered pairs you found

in ‘Exercise aéh draw the segments AC, CE,‘ and BD.

A

b) What doep tqés new figure logk 11ke°

!
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b)) Piot this Set- of points.

¢) Draw IF, T, OH, IE. | e

na)~‘Grapn this set of ordered pairs.

\\yj . -«g Exerciée'Set 6

a) Graph and label tnis set of points.» ‘
(a(*s, -1), B(*5, *5), ¢("; ‘“5), D(%+, "1))

b)DrawTiﬁ'Eﬁ'EﬁF'

c) ’Wnat xind of polygon 1s zQECD°

\aﬁw—Form a new set 01 ordered palrs by subtracting 0

rrom each x-coordinate and subtracting

y~coord1nate of the set of pairs of la.,

2

*g from each

(Call the corfesbonding poihga
B P GuH) | '

T d) Is EFGH congruent “to ABCD°

e) How.ls the new {1gure we got by changing the y~coordinates
“ frelated to the old figure?

Label the pointa.\

(a7, r), B(*1, %), c(+1 "'w, n(+3 on .
~b) Draw 3T, ﬁ 5. What letter does the: uniog
of tnese segments look like?
2 N “ ¥
9 \
“i
i err -
v . 2 \ -
\ AN

.

(.Y




W, a)vtForm a new set of ordered pairs {Ea F,.G, H}. from
| vee ‘old setcof Exercise oa as follows. Add *3  to
v \ th\ incoordinate and subtract Yg o rrom the y~coordinate.

. b)), ~Grapn this set of ordered pairsﬂ Draw "f:‘.'é', _F‘_ ‘and "T-i'

-

. ‘ )  How does tne uhapg and position of this figure compare‘

with\tne one for Exercise d°

o B Suppose yo‘ wanted to "move® the figure or Exerciae 3
o L =T :
R five units t 1eft wnat change would you mg{e in
. \‘\ . the coordinates°\" \
S \‘ \ N : "‘ . } s \\ ‘ . " o . N R ‘ . 0 )
ce 6. What change in the coordinates would “move“ the figure
* \°three units@up? ‘ B S
’ . T h w0 \ o . T -."1.\' ) R )
3 : 74~ Battleship Game 2: Tne rules of this game are the same
 \;f ; ’\as those for Battleship Game - ) 1 (see end of Exercise
IS “vSet 5)‘eicept that Rule d 19 replaced by 5- pA - o
- T o \
‘ o ) (1) The:first player salls out something 1ike “2
, T units exdctly to left of (*1, )", 1 thére |
i o o ‘-i§* oint (battleship) marked wWith the ’ E
! - " ) W
. S ! coordinates ( I, +3) then the marking 15
N < © : e “ ) R ¥ .
R : erased (battleship sunk) . IR | ‘
. ' '“(2) If the first player said,;2 units axacbly tc uhe f‘
LT, " right of (+1, d)“ then ‘the marking at’ ( 3, 3)
\ N T \ -
TR ;T, ~ would be erased .o " SRR =
A “\?(35\ If the fiqst player said ”d units éﬁﬁéﬁi&wﬁélﬁﬁ“m*
‘;\?“‘ ol 3(*1, *d) n then" the marking at (*1 0) would be. ’
S eraaed ir R \"“ ST s\_t“
- : ‘ ‘ ) Nove " ) N B ,h \ S * \
i Sl L m e T | e
::! ) _ : - o= , . ’;\ N / 278 . ) . N | a " e
) ) :‘ o R VA 1 20 . " : E \ ‘
A A% W) ZE Lo ¥ ~ 5 i
Q  ~:\\ y ‘q‘x;,\ : " | 3‘ \ o 6 ' e ;
EMC 5}" R _" s . ‘,  : T o - ' ‘01:\; R



.“ . ‘. ‘ . W ‘ C b ) ‘\
(4) 1f tnq’iirst player sald "d unlts exactly above N
(+1 *3)2" then the marking at (M1, 6) would

‘be eraseq,. .

*

(5) If there 1s no point marked at the coordinates - R
described then the épponent has his turn, o )

L]

BN

~ »
\ ]

‘_BRAINTNISTEﬁ‘ In tne Exploration exercises you graphed

ﬁ '

ifordered pa;ps ana dﬂFw segments which formed the letter ‘_

“A“ Draw some other capital-lettep. on a sheet of graph™”

v \paper. WPite on a’ separate sheet the\coordinates of the = Ty
e *endpoints of the Segments that form the figure. Hand the—w v“
\ instruéé;éns (vut not the graph) to some other studant \“)

e

‘ ‘k‘;Sée\ir can follow the 1nstructions to obtain the same o
B iet;7r you have on your graph paper.\ . . oy

‘vc ’ h ) . \ 5“ N “ . \“ N

.
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N )’ e \\‘

. . N Exploration \; 3 Lo

8
Suppose we have Just the set . { :L, *2, 3, - 7.55‘3

You

.wish to writeaxhe aet of aJJ\the ordered paira of numbers

- such that botn numbers are in tpis sat. \ - “; N,

* -
« . L \}

AN
Y

* .

3 . 'f . ) .! ..‘
T Arrange your palrs in a chart as’ qpewn below. T Ve

: - t\ ’
K “ . ‘ . IS
) g . » . .

o wber. Then 11 n 8 aecond row ali which have L
e SN ‘-v, . . . ,;. ’E B
. ~\\32 as first r; nd ao on.s N N Coa

o .
7 i DS \
T : NS . L4 : : - “ . . v .

oW T e . | Cem e ok .
S () (e ?) - (2 ?) ( Ty e ) e
@ (o ETIE T

. . ) oo DI ) { Y, (=)

< B " ‘ ‘): \(,1\ )i \ I-I"“) f‘\(\ ;5\‘5L\\5(‘\¥«§;ff§ 55 .

N . N -
. . - N . N »
K

v ’ J/ R .
.".2) a) Does the ch?.rt. contaln all ordered pairs with bot
o o numbers in the set (F 1. *2, “*'3, "h L L

_— b) Where 1gpthe chart are all\the paira with 1 as

h

_second number? With *2 as second m.unber? w;ush ty o

S S as the first number? ‘ S 2 S A




3 \q,) "Find in the chart 'che ordered pairs 1n which the x-

" ‘ coordinat:e and y-coordinate are the same. List. the pairs. ‘
K} . N . .

¥

- b) 'éraph these ordered pairs.

. * »

4 a) Find. In the )éhart the ordered pairs in which the second
number is gréater ‘thar the'rii*at number, List then.

- ~ L. 3
- A #

. b) Graph these ordered pairs, using a red crayon. Use the
‘\ ~j v "o d NN & |
B ‘Same axes. you used for Exercise 3b. o .

3
» . N '

5.'a) Find in the chart; and list the ordered pairs ih whith

Ce -.the second number is smaller than the first.

‘I‘\ . a i K N

N R . a
‘°@b) Graph these ordered pairs on the ‘same axes you used for-

‘ '

Exercise 3b using & green crayon.

- v e

3,
6. a) Firid;all the polnts whose y-coordinate is 5. Draw -
in Rlack the line segment through these points.

4

b) Do the same for the ‘points :v,;hoge x-coordinate is t5.




‘“,.”

- - »

Exercise Set 7 ..

» * A

a -
A Y AN

. ) . : ~ - - . » ) L \t
' Use the numbers in\this set: {3, 2; 1, 0, +1; +2} +3}. .
;l.' Make a chart of all ordered pairs of numbers with both ®

numbers 1n ‘the set above, wa many should there be? *

o

9-,4Ll&L_Lhe“$bx~o£§er&ered*pairs”in the_chart in which the

two 600rd1nata§'aré the same. Graph this\sét ih red. -

. M )
'Y N . . - » N N E )
» toe L)

3. List the set of ordered pairs in thich the second numbéﬁ‘ié

2 greater\thah the first{ (There should\be five such ﬁairs.)~

LN

Graph this set in green on ﬁhe axes you uséd\for Exercise 2.

[

4, List the set or ordered pairs in which the second number is

~

R - 3 less than the first, (There should be four such\pairs )

~

Graph this set in blue on the same axes. - ' =,

E

L ] N *

- . . . . ’

5. List the set of ordered pairs in which the second number s

", the opposite of the first. (There should be -_2 pairs.)

Graph this set in black on the same &xes. < \
6. " Does the set of red polnts suggest a lline? tpe green’

points? the blue points? .the black?.

~
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et o BRAINTWI,STERS.‘ w_/ o
DRV Graph ﬁl;e set of ordered pairs [A(+13 i,)/B('*' 5 1) c(*s

‘Draw BB, ¥C,* CFK. Form new ord\ ed pairs by doubling
S " each numbEi" Graph the orde

N »

. Dy E, and P. Draw

pair:s‘ and call ‘the points
FF: Fb. | . Is AABC congruent

—— ﬁ-tcrA -DEF? Doez@;t)a{: t};‘ same sha ? \ re c\orresponding

an&l es congme _ i
A ) DN . B . ‘ N o

v - - ‘ ' i

.\2._ Draw some other figure whose vertipes have pos:ttive s

N mtegers as coord;lnates. Find the coord:tnates of each

]

s ~vertex.~ Multiply gach coordinate by 3 and draw the

. co“r'r'esponding‘ new I'd.gure. Are the figures the same - shape?
-t "‘j i ) ‘ . F

3. ‘Write a sentence that tell«s what you have observed from’

» -
R : h . » v <
o Exercises 1 and 2. o x ) e’
. . < R o~
A
-
v -
w
b
\ 3 NN >
R ‘ ?
k . e ) i \ Y
. . i R ﬁ/ ‘ ‘ . »
’ ) . L
L » . . 4 - R
> \ . .
‘; . “ . N . ?'
S Q\ - [y i
N L d
. A -~
, 3 3
+ A} ’ - . N 3
~h .
¥
L}
¥
. L
. . 283
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oo N N ? A L N .
. ' » ‘ . N LI ? ) o, o l
\ . ‘C/ ‘ - . y ‘ < 3
R R % - L R
. ) . . ”W‘.. - * v .
*REFLECTIONS - o " S
. o " Exploration ‘ ‘

You" alreddy know at least one meaning for "reflection." ‘

. We think of & rriirror or a pool of clear fvatej-r as glving &

refleétionf Let us see what reflections ai'e. in ‘geometr'y.

L}
A JEN
\ . . . o
\ . . ) N AY . .

1. a) Graph this set of ordered pairs: \ M . |
(al*e, 1), B(*9, *5), c(*3, s"u)y .
- \ .Drgw segments‘ BB, "BE, angd IC. 'I‘h\e\ union of ‘these
segments f.s a e o . ‘-. wt

Does your triangle, ABC Took like triangle ABC below?
This drawing shows also t¢langle DFE which 1& a '

S reflection of triangle ABC. Do you see why it is
called & reflection? .

~. T \ +| . R . , !

T8 765432 1o ieTsTaTs et 89 X -

—— N . .. . -2 .. - ‘ o S

. . . , : - ) \ .

. o ‘ ' 3 ) \ o ? .
P A T4 \ ot

. ' \ » 851

"*‘\\281;'




BYS

’ N

b)

< T ' »

a Al

Copy the table below and write the coordinates of :
polnts D, E, and F. Fill in the distance of each
)point'from the y-axis also. .
Point Coordinates of Ddstan&e of point
- ‘ point - . from y-axis
o (ta, Uy Co '
g D ~ \ ( .\)) 9 Vo. ‘x
. N . . “'“‘
| \ (T9, "3) ?
;F oo ( ) . ‘ .-.....................?
\\ ‘ ‘ Al i ‘ ) \‘ ’ N
. \(+3: +1&)’ ‘ ?\c \ - e .
E ) : ( ) _  ,-'\ 5 » \ -
What do you observe about the coordiﬂates of peints
A and “D? . \
What do you observe about the distandes from A to )
:the y-axis and from D to the y-axis?
.
.Are the observations you made for the points A and ¥
D similar for B and F? for ¢ &and E9
\ . . : \ \ \\
Mark and label points D, F, and .E on your graph,
7, .
Draw triangle DFE, o J o~
| - . o \ »‘> \\ \
‘Fold your paper along the y-axis and hold your paper up

to-the light. Doeé A fall on D? Does B fall on

F? G on E? _ _ . U
N ?\ . : vy ) . " R \)“ . » ’
Is Z&A%S‘§ZXDFE? * | i (¢
LY 285
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1 A%

- Point D 1s a reflection of poirit A 1n Wis(
. . " ) . \' \ . ; i - ; g%

Point. F. is a 'frefle\‘ction of point B in the y-axis, *
Point E 1is a reflection of point C hthe yuo.xis. .

ADFE 1s a reflection of AABC 1n the vertical axis.
o ‘ i o S W Y

\ :‘5‘\:,: R \ » ) \ \ Y N
- Note that we\get a reflection of a point in the vertical axis ).

.when the’ first coordinate of the point is replaced by its

" opposite, &nd: second coordinates remain the same..

*»

A flgure is a refleotiorr' of another in the vertical axis

if corresponding points are the same ‘dlstance from the vertical

. axls but in opposite directions from it. o >
.\ \ : ‘ \:‘ ‘ R .
. \ \ \ - \ )
. R f‘ R . C 3 N
) .' * LI
.
. . .
( -
\ : :
;
N ) - - .
o » -

N
|
) ~»
- -— .
. B ~
-
- »
>
* )
. » N 286 M
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B N ) e N .. g ' .
. N . . N .
R . N . . N .
. . N . . .
o S a . . e .9 * . . .
} ¢ - o * . - . - ..
NI N », s - . LN )
NN .
N . N ~ A N ‘ R F

2. How can we get a reflection of“ZSABC in the horizontal

‘axi‘so‘ In. the drawing below, does triangle LKJ look like

1 '_;a reflection of triangle ABC in the horizontal axis? T
. : - A ‘ o
Toe LN . +'? ’ N -
E - - - . +6 N
- +5
S | - *4
o o N - 13 .
e s s e .}2 . - . -
n‘ » “ \' ‘: +|
-y - s
Coo e *‘9“3*7‘6‘5-4 3‘2*! 0-*1*2'*3*4*5*6*7*8*’9 X
v O . \ =31
4
.79
1~ J— N
. 6
4
NN S -]
. \' ‘ ‘
"a) Copy the table below and fill in the missing facts. . '
R
8 » - . '. ‘ ‘
Polnt .  Coordinates Distance from ® \ .
~ of point X-axis . o
(*2, *7) ~ 2 S
- . ‘ 1 ( ’o ) ‘ \ K4 *
- \ ‘ N o )
B ‘K+9: *5) 2
| ) —— 9 . . N ’
D ‘ ' ® i ~ ®
c . . ("3, %3) ? ‘
. A R
L] 4 v N -" \ i
' ‘ : : \ 'y
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'®) What do you 'observe abdut the coonginates of

horlzontai axis, but in opgositg,directions from it. f‘

L) A and\L" . | X B
| (2) B ana K | | ' ‘
(3) c" and J - | - - .
‘c)‘ What do you observe about the distance of: L
i\I (1) a lgnd L :Pfam the,x-axis? S S B
(2) B aﬁd' K from the x-axis? ° - (?
(3) e from: the x-axia?“ ;;M;m“MNNWMWWN@QN\‘ «rf
d) How do \heae obgervatiogs compare with those. you made ., j?;
U from the table in Exercise 1? ® \f“ L ;_f
ST,

“e) Along which axis would you fd&g this drawing so thax
- A, pi and c. would fall on the correspogding points N
- L, K, and J? N L
£) When the second coordinate.of each, point is‘rpplécedz_
\ by 1ts opposite\and tﬁé first coordinats remains t@e

- same, 'we get a refﬁection in the 2 axis; ) Sy

L3

A figure is a reflection of another ﬂigure in the" hor

-

3. al qﬂ’ph this set of ®fdered pairs:

A
.

, AC5, 2. o, 10 6("7, "6)
~ BT ) (79, H) ("7, “10) -
©oe("y, T0) WF(T9, TE) R
‘rsw %5, B, D, D, ¥A, FG, . Yo
\Thig‘fiéure looks like a drawing of a - 2 <,
— ‘ s - Y |
? ’ ‘ \‘ , 28‘8 ' . \ *
o 29p , o
N " » . AN ) "



b)) Graph the reflection of point A 1n the y—axis.
The reflection of A- in the y-axis should have the

same . ? coordinate as ™M, Tts ° % =

coprdinété should be the oppolite of Als.

« N F L W )

Point A and its reflection in the y-axis should

be the- same dié%ance from,.the _ = 2 . axis,
L . ’ . . ~‘\ ) - T »

cf Graph the réflection 1n the:y4axis of the other
labeled points. Draw éegments\tb get the,rqﬂieétion

of the‘f1gure. o

TN a
01 .

*

v d) Do your figures look like the ones 1n the grapf'belpw” j

' Lahel the points of .yeur refleaxion rigure as- shown.
. 3 ‘

e | )
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e)

f)

Name pairs of points 30 that one point 1s, the

from the‘yanis.

reflecgion of~the_other. Tell how far eech‘pq}nt is

A
-

Mt ‘*h h _\

Find a point on AE halfway between A and E. o f}; *

-

A '

> Nall it W. What are the coordinates ‘of We

ﬁ?’ Jéoints of the other? . . ’ . !

)

g)

(2) \Does‘the 11ne of reflectiog always have to be

3 .
?

Find a point on JK halfway between J and K. Call
it N What ,are the coordinates of. N?

e

S e e ——————

Is N the refleélion of W Do you think polnts{

of one rigure are the reflections of correSponding

N

-l

Along what line can you fold your graph - so that o ;
polings of the reflection fall on correaponding points
N & .

of the figure? . . ) B \ T

>

This 1S an‘example of reflectibn,ig‘g line. The line

of reflection in this cage is the y-axis.

Draw the reflection of polygon ABCDE 1n the
norizontal axis. - .

(1) 4is this an example of reflection in a line?, If so™
’ . :

-

an
wh&t Jline?

the x-axis or the’ y-axis°

L | \ )

“ erts
(4




. . Exercise Set 8 I K

:\;,\ a)” (1) Graph this ‘set of ordered pairs. Label each point

N -
3 LI )

‘ | with its letter and coordinates. .

SR .G *4), B(*8, *2),- (*6 1y
- e (@) braw B, BG, . ‘
\ iS) Is your.figure as triangle? .

xP) Ordbh the z:;erlection in thelvertical axis of AABC.

. Label each vertex of this second triangle with its

v
~

coordinates.

- »

TN e) \Graph the reflection irt the horizontal axis oL pAABC,

» ~ 1 2
. - 7

Label each vertex of this third triangle with 1ts/

coordinates. . \ . .
2. The line oi’ reflegtion ~. v 4 L
in:this grawing is the a ‘ ' \ ,\ - '

9 -ax\i‘s.» y (] 1N

N A

N . ) AN
- R : L)
Ad ® N

-

."‘igr \ Co Y - ] X
‘ o Y- T
r \ ’ N

3. The line of reflection in this drawing 1s the - .2 -axis.

N
N

. ,\ b ] y“ '
. — ‘\\ -5 -
TN T
- A S 3 J
i‘ -
. ' ’
201 . . -




- ‘ »
. ‘*“ ‘\ N . - . N ' N R N \‘ ‘\
9, a) Graph this sét of. ordered pairs. ‘ ; L
N & T A R B("3, “3), *(°7, 2), 6("6; 5)1 A
S R \ . - ‘ \ o ’
~Draw DE, Ef '75 ~-GD. - S ;§;, . o
~ > ) » \
b) ﬁraph the reflection or quadrilateral DEFG . in the
‘ ‘horizontal-axis and label each vertex of, this new .
- quadrilateral with its coordinates. R ¥ : -
5. a) Draw the triéngl whose vertices are points with \ o

coordinates (*4 3), B( g, 2) C( 2 "0) e

N
a 2 »

A b) _Graph its reflection %p the horizontal axis. Label each )

"

vertex of the new triangle wi%h its coordinates.‘ What
1s the, line of reflection° &S o S

- N ) f

oc) Graph the reflectibn of the triangle 1n Exercise 5a

) 1 the y-axis\ -
BRAINTVISTERS AR @ r
: 1. é)\ Gréph)ihis set ;f ofdefed pairs. Labgl‘fééh.poinp as.
\ } ; you graph it. . o Lo . .
\ a(*s, “2) ' a(*s, "6)  m(%s, "4) v(tig,iva)
\ B(*%6, "10) ° H(*1, "6) . (%8, "8 ) oW, ) -
. Coots, i) a(tn,7s) . R(6,T1). x(has, C8)
" ' p(*2, T13)  k(*s, TB) S(“‘lo a) « ¥(T20, ~5)
- B("3, 9> - n(, Ts) cr(tu, Y z(far, )
. » F(*2; "9) _ " . . Lo
b) Draw AB,  c¢) Draw E’; a)* Draw KL, e) Draw T,
"~ m®, ©, ¥, GF, S, R, Y W,%W,
and DE., = .° ‘3 and iﬁ;\ﬁgg ‘ ?ﬁ;‘and‘.‘
E . W aa®.o. B . -

»
~ .

. . . i “‘3: N ‘292 ) . -
: “..“ N N & )
Al » Y N ~ - ? -
. e : v
T \ . ‘ R :3 . v v ‘\3 CT
N )‘
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-~ ?his\ié a d\aw g Ff Coisf Poiﬂted Head. Draw his ]
. Y v ]
X 'rgfleotion 1n the/verbical axils. AT

- The reflection or the 1ettqr A in ﬁﬁb vertical axia is

¥

"\ f\ also a letter !A’ but the rérlection or the 1etter e 1n -

-

-

..bhe horiaontai axls is not .

E S ENEN

. \ Ay . r
~.*Can yom—thipk oI any other capital 1etters which WOuld be _

the same as their rerlections in the vertioal axes°° The

5‘“5 horizontal axes? both axés? l B , ‘t“:_. s
'.E T 3 - Cs oo o N %h

\Seg the chart;for Exploration Problighnumber 1 on page 280 in

A ]

‘Fi‘ your text . Can‘you find an illustration of refleption of

-

»

a 33;/6r points in a 1ine which is not the x-axis and not
“{‘ : the y-axls? If .80, write the coordinates of a point and the

. coordinates of 1ts reflgotion. What QQ you observe{ Test

¥ gour observation on three other points. Lo N

‘

" 1&. Battleship Game # 3: The rules‘or this game are the. same as
“f~f-those “for Battleship Game=#'l (see tnd of Exercise Set 5)&&

*except that Rule a) is replaced oy: \ ‘
d)** (l) The first player calls out. something - like Ereflection '

! ° of (1, +3) in the x~axis“. If there is a point
(battleship5 marked with ooordinates (+l 3) then
:ﬁ I 1 the marking there is erased (battleship sunk) If
. ~
» there is also a point marked at (+1,‘ 3) it 1s erased -
SN * . - . e . . RN
. ) c N . i ‘ N “ R . - 3 R
L e i
\ . » 293 R »
™ .
\o R » ) *

- Y




' ’ . '\j‘,‘\‘ ~“‘\y;
. . \ . .. . . -
» T (two battleships sunk at one firing!) If there
- 1s no. point marked at (+1, 3) (even though there}\:
\might be one at (+l, 3), thgn no markinga are
e \ _erased and the opponent then has his turn.
T (Ef\ \If the first player calls out something like _®
. ) B ) o
“ref’lection of (*1, *3) in the y-axis" then the
) markin{; at ("1, *3) 1s eraséd. ~If there is also’
: a point marked at (i, *3), then: that marking is
oot )' also erased. ~If there is no point marked at
e \ ('1,\+3);~then no markings are erased and the ’
. opponejl has his turn, | |
L cwongggres i |
= - 5, Make up some\fules for a harﬁér Battieship game which'
L \ 111ustrates the*ideas or this chapter. Hint see if
- . ~
lssymwﬂf’ -~ yBu can use symmetry 1deas to sink 5, or even h ships .
— . at once. ‘ ‘;‘\i. . | S |
N - L . R @ A
t ‘.\ - N ‘j‘\\" e
' - AN -
! \' R . AR
: A S
. N . b . j ) 1Y .
N ‘a w
.t .‘ ‘» \ \\\ a . . ’ .~
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| SYMMETRIC FIGURES | e
‘ . \,Exploration Coa
o ot s i o ' \ "‘ - \ . . N
‘l. Fold & piece of paper and: crease the fold Mark.a point *
A and a point B on the crease. | -
Start a; A and drgw‘a curve which‘doeﬁ not intersect
hiﬁselr'end ends at B, B o .
' Use scissors to cut along the =~~~ . & Crease

o curve. Be sure to cut

through both parts of the

" sheet of paper. Unﬂold the

~ part of the paper ybu cut

ogt. ' | ‘ 1
. N ‘ :

The curve 1s a gggetric figure. The, union of the curve‘

and its interior is aldo a symmetric figure. Either ‘set Vs

. ;of points furnishes~an example of line s “gmmetry because~:*‘\

when the peper is folded along thi line suggested by the
crease one part of the figure fits exectly on, the other.

The line represented by thé crease is the 1ine of symmetzz
or axis of symmetry. . -

b
X .

ei George has a "crewcut", 1Is this picture of 'his head

a symmetric figure? If so, lay your ruler.along the
. axis of symmetry. ‘




> ¢ i °
3. ‘Chief Poirted. Head made an arrowheaa.
.o ) 3
. \It looked Jike this.\
. t ‘ Is 1t symmetric? Ir so, what is »
o  3 ‘ _\ \the axis of symmetry° sy .
. a( "y . .
‘ 4, Trace these symmetric rigures on a sheet of paper. Then
. | ~use pour ruler to draw\\he axis of symmetry on each of .
. ~ your tracings.‘ ) - \ \f‘ ~ 7 ‘\ D
a
3 e
i g

»

w 5 Must an axis of symmetry necessarily be either horizontal

N

-

or vertical?

W

4




. . . . . . ‘ . .
. . . .
\ o .« - i ek \ . o -
. N . - - N PO )
. . . 0 . . . .
> . ‘ N N N
. . ) b LY N
-‘ A N

6: Uae your compass and straightedge o construct an’

o eqqilateral triangle.' \Let, She length of each side be -~ . .y
.. three inchkes, '* - B : T . T T v .
Cu ous the trlangular région. oo .
b N R o . 3 A L
¥ »- 3 ™ - -

a) Can yow fold the paper to show an axia of symmetry9 Y

\ \ Can you show another axis or symmetry? How many axes‘

‘ f‘kof symmetry are tﬁere°\ ) , S s f*”‘ff
T ob) Can a figure have more than one axis of symmetry° Must

it hé%? more than one°

—— B -

; 7. Trace this drawing of a e A 

B
rectangle. ' :
a) Is it a symmetric figure‘> “""‘""."‘"\"'"";Il—""“‘“‘““
> I 50, draw as many axes @ © N ; - | RN
" of symmetry as you can, | o ) hc "
\; ‘b) How many axes of ‘symmetry does a'rec;angle have? - N
N tp)‘:qu mény‘axes~of s&mmétry$ﬁce:?a squafexhave? ) o
\3 . ‘ L . Y % -
* 8! Construqt a circle with & radius of two inghes: Cut out;’e,/
| /f,~ the circular region.w“‘ o ; ‘ S . ’ |
S a) How many axes or\symmetry do you tﬁiﬂk a circle has? .
‘ ; b): What is the ggiersection of all the axes of symmetry of ‘a
N \ circle° \ .
9; ‘Are there examples of symmetric figures in your c¢lassroom?
T;‘“W If 80, describe the axis of symmetry for each figufé.;;~ L
. 3 Y.
, : . ot . ) P \ .
ev . e o




3. An insect might look like this. Does

ay) r.
bl ’
.

. As you go home this afternoon look for examples of

\symmetric figures. Notice where the axis of symmetry is

You will\find many examples. Look about your home for

symmetric Iigures. ‘Be especrally alert at tpeﬁdinner table
‘lin finﬁrhg symmetric rigures. S f { .

. . o : B
A B ) * N ?

* Exercise Set 9 ‘ ‘ -

1. This:is a drawihg of a _“

frOnt of a wide bu

it a symmetric figur ?

\ ‘ VL
2. Which of these drawings seem- to be symmetric figures°

-~y

1t appear to be a symmétric fiéqﬁe?'

F

R

T



- . .
. u.o ,\\ *
S . LIS - : P‘
. Polygon \ O ~
T 18 )
N, AECD.isa .
" square. Triangle \ ;
e ADE is an - B .

"'triaﬁyhe. e

equilateral "

CA

-
A

Trace this figure on' your paper.’

a) Name three symmetric figures.

) Dméw‘all'br the axes of\qymmétry\fér‘squareV ABCD.

Y

c) Iraw all of the axes of symmetry for equilateral

-

triangle ADE - o

»
-

AN

-

‘d) Is thére anfaxisfof syhmetry_ﬁdr polygoﬁ‘ ABCDE?\

b

?

~

)

e) Look carefully at your drawing and the axes of symmetry

you have drawn. If you consider these‘axes as well

.as’ the original figure, do theré=appearftqﬂbe even

more symmetric figures?

~

ot

rd
“

-
N ~
N RN
. N
-
~
s - . O
N
N
- *
. ) »
LN ;m
>
¥ .
> N
L ) N
A
N .
A
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AN
N
E* ) H
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: ol : o »
\J 3 . . .
? . St : .
¢ \ o
5. Which of these are true statements° e :
S a) Axes of symmetry do not need to be vertical or
- »° ’ % \ e .
" horizontal. N " L
N b) A symmétric rigu,re mwst have twq axes of symetry
. ke f e).A figufe is syrmnetric\if‘hgif of 1t 1s.a reflection of
« the othe;' half. V\,d"’) S T
* d) An 1sosceles triangle 1s af example a symmetric :
BN fig’ure. v o e )
L B o : .
Lo 6. Print. the capital letters of the gTPhabet.  Which a.r( 5
examples of symmetric figures? ) \
n . "\ » x ) <
. YA : : T
- * - a, .
. i \ A T .
B . oS » » “\
N N N
. : . PN
’» N . > - }
L ’ i . '
¥ -
Nt N 5 N
. : ’
N ~v‘ ) - .
. - SR N T
\; M * ‘ * % \ .
* L ]
» ) - 300 * O
. B LTS
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SYMMETRY AND-REFLECTION ~ ) |
:A\wv‘ \ | Exploration“ l"_ ’ . s

. Is an axis of symmetry the same thing as a 11ne of P AN
reflection? Think about thia question as you work out these v

.
Al »

exercises.\ TR ’ \ . )

. . . . \, . \‘\ s Yo . -
-1, \a) Graph this set of ordered pairs. o . ‘ .
) ) ) - ’ ) ’ v ’

o AT, ‘*6) " D1, *y) 6("11, 1)
co T BT, Ye) o E(T3, W) CR(8, fay Lo .
| G(% ) 4 R, ) . -

Draw fﬁﬁ,\'ﬁﬁ, ©h, TIE, ‘Eﬁ,\‘ﬁ@, ahd,'ﬁx .
S~ N . . R e B 4
- Does your drawing look like the one below?

* N
AN ¥
. .
<
5o : :
N ) " N g’,‘
T
‘ .
‘ X .
-+ > -
TR 8‘*9 T
\ 70
; N
e SN IR I
.
a N
] ‘ »
. . 3. R
.
’ - ¥ ? >
: » e .
Y ’ . N 1
*s ’ -~ 301
. o N * -
¥ ) -
- A 3 x
99
‘ n \“,
T -



+

- ~ since corresponding Points of the.curve are ‘the same ™

b).

'EQn vhat points would these points fall“ o

A'on_2 © H én _2 "G on_? Fon' 2

long4s TE® How long 1s ™ o

. symmetry? ¢

) What are the coofdinetes of the point of intersection

. ‘ v . ) \ . y\ | \ . i '
Is polygon ABCDEFGH a 3ylmetric figuge? »
Use your straightedge to draw the axis Qf\symmefrm. o

‘ ' ’ ) . *

Suppose you folded your papev on the axis of symmetry

»

]

Call the point where the axis of: Symmetry 1nterseets\ y

‘AB, point J. VWhat are the coordinates of J°

o T > N
Do A,‘ B, and J have the same y-coordinate? * How

’ '

Are A and B the same distance frow the axis of - R
* * N

?

Gall the intersection of the axis ‘of. symmetry ‘with grz

* point K. Are F and E ‘the’ eame distanee from JK°

R . \ A 0
Are H and ¢ -the same distance {rom .JK?
. - N \ A -
Are D and G the same distance from JK?.

» - .‘\‘
~

RY

Y

) : » Ay * ~
‘of the x-ax¥s~§ith GF? with TEP with. JK?
Do these three points determine equruent segments on

the- xfaxis?

R T * . -

distace from JK, one part of the curve is the reflection of

.

the other. JK is the»line of ﬁeflection.

?

.~ S

-,

.
® . o . N



- ) . N

\Chrve JBCDEK 1s the réfléctioﬁ of\curvé' JAﬁGFK \
;s . Curve | JAHGFK 1s the reflection ‘of curve “JBCDEK. .
The axis of symmegry, JK, is\olao‘the 1ine_of ngrlection.

N
»

L2, a) Chéose a point ‘R in the\interior‘or polygon ABCDEFGH
" whose ooordinéies are 1ntogers.\ (Do not. choose a point

on the axls of symmetry ) What ére the coordinates of

. the point you chose?’ ; _9 S - - ( .
. C . R F o,
; ?r .
b) Fﬁnd the point which is the reflection oft™ R -in the-
3 (_
axis ofﬁﬁwmmetry, JK.. gall it S, What are. the

coordinatea-or s? . S ) . 3 o \ ;':

¢) Find the point which is the yeflection_ of R in the

. % x-axis.. Call 1t -@.‘ Whay are 1ts coordinates9
- & ; D .

» R - N \ N -~

" 4) ,Find the point W which 15,408 reflection of R 1n

: the“y4§§;s. WY, are the coordinates of we | . - ‘. 

¢
PR
"~

_‘,,;s‘ Lo .

3037
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© Y(i } Exercise Set 10.
. 1. Trace this sguare on paper, and cu‘t‘_/zﬁ‘t; the square and its
. i . .\ » o o } L .. i . J
region. ~ How many axes of symmetry does it have?
- , \‘
A ) * : ’ a
v :
. ” DR > . i o, N ot : s
2. a) Gf'aph \t}‘iis get of ordérgd pairs. ‘
. A3, T3), B(Y3, T3), ¢(73, T3), D(73, Y3
- Draw AB, ‘'BC, CD,. and D&,
b) What kind of quadrilateral is polygon ABCD? .
R . \‘ . - - ot o :
¢) The square, ABCD has How many axes of symmetry? Name them.
d) 'what point 15 a reflection of A in the x-axis® in
v R N ‘\ “‘ . N .
the y-axis? 1In BD? " '
: “'e) What point 1s the reflection of B 1in the x-axis?
- in the y-axis? In_ AC? In BD? T . Lo
LW . » » i N ’
, ” —— -
»' ) i N
- A . t
) 304 '\‘ . X
R o3I ‘
i T



- R ~

-

N :\ t ) + " - \‘
3. a) | fragpn the set~_ R(,e, 3), S( 4, T6), (4, '3).
. . . . oy
Draw triangle RST. : . - \ o
. g S oy

’

b) Draw the reflection of triangle RST in the y-axis. \
. call the reflection triangle XYZ ‘

-

e) Isfthe union‘of triangle RST and ‘triangle XYZ a
s&mmétric set of points? If éo, what 1s the‘axis or‘

) N

\ LN : \ . o
symnmetry? . e w:

* - NN RS

_—  BRAINIWISTERS .

1. a) Look at your drawing for Exerdise. 2; Set 10. _Graph the
point (%1, +2),s and label it E, =~ S

b) jwhat pbint 1S the reflection of E "in the x-axis° in |
the y-axis? in “iC (call _this reflection point F)°

Y

in (1;5 (call this reflection point G)” ‘

. ¢) What do you notice about ‘thé. coordinates of these . coond
\rerlecQ%on points. B " SN ) o
.2.\ af‘ Graph this set of ordered palirs: ‘  L \ o
A(0, *9) ‘ p{0, Y109 ) L
i gty tgy Compta o+ - o
. B(*y, *9) B(*3, 1) i | .
»_%NQ“N\;f,vw ‘\dc(+3; +10) -F(g *1) PR o v .
| Draw W8, TD, @, FE, TF. ' - et
- wr *
» (~ *
i ‘
. A 305 -
\\ *
i s L d N
- 37~:u >




\ | b)\ Graph these points using the’ same_ axes. _j“ S
L S e (2 *3) L(+1, ,)‘ \\ \\.‘,» PR
| _ e H( 3, +ED ‘ \\}; 5 M(O,.*G) L
a : R 3(0..72) L R, ¥§)
| ‘\ . ST K( 1, +6) ;7"\ \ ’\: - i
o R \‘\\\ D*w -T_i ET __:T S .
| SRS

~ T

\ -

v

N N R
L S -

h . c) Graph this set of ordered pairs using “the same axes.
I
= - s(*2, '8) . v(*‘z "’7) EERER
raw WS, 0, VI, ‘and TR, e
R . . . - . ot " Py ‘\ \"‘
. . d) Draw the reflection of the figyre you now have in the

. vertical axis,

. B
N N L . ) . -

\ i \ : R
" e) You have a picture of Dandy Dan. "Is 1t an example"
"\ R & » T i . . y .
..of a symmetric rigure° ‘ ) . \ ‘QP;
* o . N TN i ‘\ . L ‘ \ ) .
v AN - ) £ ~ N *
N v E - - ANy -
» . e ;*“\. a N "
1’7 . ‘ N .
NN N X - - ']
. N ‘ ~ \!}‘ i \;:
> - .
- . ', »
N .. ? .« ™
[ - A - * N
A \ .
T “) s : . ) .
= ) . : \ e ! .
R \ , i.‘

= N b
g . . ..
A Y - . ;
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